Google 


This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world’s books discoverable online. 


It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country, Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey from the 
publisher to a library and finally to you. 


Usage guidelines 


Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 


We also ask that you: 


+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 


+ Refrain from automated querying Do not send automated queries of any sort to Google’s system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 


+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 


+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 





About Google Book Search 


Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 











aifhttp: //books . google. com/| 





Laue ARCA. UBRARY SEAMEN 
set ver 1 
al ook of nervous Gaeases > Sng & 


HMQA NA 


24503307383 











Gift of Dr Wilbur 











Gift of Dr Wilbur 


gar 3 
ars 








RY 
Gift of Dr Wilbur 








NERVOUS DISEASES. 
Dana 





Fin. 210—Cosposrre Proroonare Siowise ReLaioss oF Ceaxiat SURFACE TO THK 


Fusvaes axv Cos 





LrI0s4 (ALK PHARER). 





~ 
= 


TEXT-BOOK 


oF 


NERVOUS DISEASES 


BEING A COMPENDIUM 


FOR THE USE OF 


Students and Practitioners of Medicine 


BY 


CHARLES L. DANA, A.M., M.D. 


Professor of Nervous and Mental Diseases in the New York Post-Graduate 
Medical School, and in Dartmouth Medical College ; Visiting Physi- 
cian to Bellevue Hospital; Neurologist to the Montefiore 
Home; ex-President of the American Neu- 
rological Association, etc. 


Third Edition. 


WITH TWO HUNDRED AND TEN ILLUSTRATIONS. 


NEW YORK 
WILLIAM WOOD & COMPANY 
1894 


CorvaicHTeD, 1894, 


By WILLIAM WOOD & COMPANY 








18394 


Mi 


PREFACE. 


Tr is the object of the author in this treatise to present the 
sclence of neurology in a concise yet as far as possible complete 
form. Each subject has been taken, all the available facts re 
garding it ascertained, the writer's own experience collated, and 
with the data thus gathered the chapters have been written. 
‘The labor involved in such a task has been very great, but I an 
encouraged to believe that the result will be a useful one; for 
the work does not compare or compete with the large treatises 
which are already in the field nor with the smaller introductory 
text-books. I have tried to furnish a book which will be suit- 
able for the student and practitioner and not valueless to the 
specialist. 

‘The extreme importance of a knowledge of anatomy has led 
me to pay especial attention to furnishing in a condensed form 
the most reeent accessions to our knowledge of this subject. 
Starting with the facts that can be gained in ordinary anatomi- 
eal works, the student can, I believe, acquire a good idea of 
modern neuro-anatomy with the help of the anatomical chapters 
given here. 

Tn the classification of nervous diseases and the description of 
their pathology, I have tried to apply the modern knowledge of 
general pathology as modified by bacteriology. This I have 
done conservatively, yet not Jess than in my opinion is absolutely 
demanded. A good deal of havoc will be wrought eventually 
in our conception of the nature of nervous diseases by the newer 
pathological doctrines; 1 have made as little change as was con- 
sonant with undeniable facts. 

‘The limits placed upon me have made it impossible to furnish 
# bibliography or to give due credit to every original investiga- 
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tor, Full references to literature are to be found in the works of 
Hirt, Erb, Seeligmiller, Ross, and Gowers. 

In many topics I have been much helped by valuable mono- 
graphs of my American colleagues. While a part of these are 
credited to their proper source in the text, I feel that I ought to 
refer here to some of the articles that have been of special service 
tome. They include monographs on Spinal and Brain Tumors 
by Mills and Lioyd; on Cerebral Palsies of Children by B, Sachs; 
on Muscular Dystrophies and Writers’ Cramp by G. W. Jacoby 
and by M. Lewis; on Aphasia, Cerebral and Spinal Localizations 
by M. Allen Starr; on Cranial Temperatures and on Neuras- 
thenia by L. C. Gray; on Degenerative Neuritis by W. H. Les- 
zynsky; on Poliomyelitis by Wharton Sinkler; on Craniometry 
and Cranial Deformities by F. Peterson and by E, D. Fisher; on 
Angioneurotic Gidema by Jos. Collins; on Brain Tumors by P. 
©. Knapp, and on Sclerosis of the Cord by J. J. Putnam. Iam 
indebted to Tourette's recent treatise on hysteria, to that of Fers 
on epilepsy, and to the annual volumes of Bourneville on these 
subjects. The masterly lectures of Charcot and the treatises of 
Ross, Gowers, Hammond, Hamilton, and Putzel have necessarily 
been freely used. In the anatomical part I have used the works 
of Edinger, to whose courtesy I am particularly indebted, the 
treatise of Obersteiner, and many monographs by Golgi, Marchi, 
Cajal, His, Waldeyer, and others. My own work in teaching 
anatomy and pathology has enabled me to do more than present 
a compilation. 

I must finally express my thanks to my publisher, Mr. W. H. 
8. Wood, for his patience and helpful generosity in my efforts to 
make my work a production that would be creditable to Ameri- 
can neurology. 


To the Student. 


As a special text-book the present work will be used by two 
classes of readers, one consisting of those who simply consult it 
for reference in connection with their cases, the other composed 
of students who desire to ground themselves systematically in a 
knowledge of neurology. To this latter class I venture some 
adyice as to the method they should pursue. Neurology is a 
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difficult branch of medicine to master, nor is there any royal road 
to it. Still, it can be made comparatively easy if its study is 
undertaken in a proper and systematic way. 

~ In using the present work, the student should first refresh his 
general knowledge of nervous anatomy as furnished in ordinary 
text-books. He should then go carefully over the anatomical 
descriptions here given of the general structure of the nervous 
system and of that of the nerves, spinal cord,and brain. A thor- 
ough knowledge of anatomy and physiology makes clinical neu- 
rology comparatively easy, pee lal acer ri 
to a matter of logical deduction. 

’ A Nine NENA voxt master. the geninil tate of vefroue 
pathology, symptomatology, and etiology, for he will find com- 
mon laws underlying apparently the most.varying phenomena, 
Finally, he must begin to study the special diseases. The num- 
ber of these is very great; in the present work I have described 
176. Many of these are rare, and it would be wrong for the 
student to burden his memory with the details about them. He 
need know only of their existence and general physiognomy. 
‘There are, however, according to my enumeration, about 65 ner- 
Yous diseases which are either very common or extremely im- 
portant, and it is these that the student should master and make 
part of his working knowledge, Since the distribution and 
names of the common and rare diseases may be a useful guide, I 
append here a table and a list: 








‘The common or important peripheral nervous diseases are: 

General.—Neuritis, multiple neuritis, degeneration, neuralgia, 
paresthesia (5). 

Cranial Nerves.—Anosmia, optic neuritis, optic atrophy, pto- 
sis, ophthalmoplegia, abducens palsy, headache, migraine, tri- 
geminal neuralgia, facial spasm, facial palsy, tinnitus, vertigo, 
ageusia, wry-neck (16). 
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Spinal Nerves.—Cervical neuralgia, hieeough, brachial pal- 
sios, single and combined, brachial neuralgia, intercostal neu- 
ralgia, herpes zoster, lumbar neuralgia, sciatica, leg palsies (10). 

Spinal Cord.—Spina bifida, hemorrhage, pachymeningitia, 
leptomeningitis, poliomyelitis, transverse myelitis, acute and 
chronic, secondary degenerations, locomotor ataxia, the pro- 
gressive muscular atrophies, bulbar palsy, muscular dystrophies, 
spinal irritation (13). 

Brain.—Malformations, hyperwmia, pachymeningitis, lep- 
tomeningitis, simple, tubercular, and epidemic, abscess, hemor- 
rhage, embolism, thrombosis, children's palsies, syphilis (12). 

Functional.—Epilepsy, hysteria, the tics, chorea, tetanus, 
neurasthenia, spermatorrhaa, exophthalmic goitre, oceupation 
neuroses, paralysis agitans (10). 


PREFACE TO THE SECOND EDITION. 


‘Tax kind reception of my work has been a source of great 
pleasure to me and has done much to recompense me for the 
Inbor and care expended upon it. The unfavorable criticisms 
which have been made have not been numerous and, I confess, 
not unjust. 

Tn treating of the pathology of myelitis, encephalitis, and of 
tubercular and alcoholic meningitis, so called, I have taken the 
ground that the older views of the nature of these diseases were 
misleading, and that the primary trouble was usually some de- 
structive process or toxemic condition rather than an inflamma- 
tion; also that a toxemia underlies many of the degenerative 
disease such as tabes dorsalis and progressive muscular atrophy. 

‘My classification of the fanctional neuroses is also based upon 
somewhat similar views regarding degeneration and toxemia, 
using the latter term in its widest sense. I believe that already 
there appears a tendency to accept these doctrines and to look 
upon nérvons diseases from the point of view of which the es- 
sential fenture is that one should regard the pathogenic factor 
rather than the anatomical lesion underlying it. In the present 
edition I have corrected some minor errors in the text, have en- 
larged the index, and have added a supplementary chapter on nen- 
rological therapeutics. To write with full satisfaction on this topic 
one needs space and an opportunity to gointo detail. ‘This I did 
not have in the body of my work as originally planned. 1 trast 
that the present chapter will be found a useful supplement. 

Tam nich indebted to Dr. Joseph Collins for assistance in 
revising this edition. 

New Youx, Juno Sth, 188, 
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‘Tue present and third edition includes the chapter on thera- 
peatics and is pragtically identical with the second. I am 
greatly indebted for a careful and critical examination of the 
text to Dr. Margaret B. Wilson, Iam confident few errors now 
exist, except such as must result from the limitations of an 
author's knowledge. 

A survey of the progress of neurology in the past two years 
has convinced me that the time is not ripe for any radical re- 
vision of my book. What was taught then is essentially true 
now. In fuct, I find that certain views which I then expressed 
regarding the nature and frequency of inflammations of nervous 
tissues, the importance of toxines and infections in causing 
nervous diseases, and the special nature of degenerative pro- 
cesses, are more widely accepted and appreciated than at the time 
1 wrote. 

The most important advances made in neurology since 1892 
have been in the anatomy of the nervous system. The unity of 
the nerve cell and fibre, or the ‘‘neuron,” the existence of end- 
tufts and collaterals, the intimate structure of the nerve-cells and 
their various special types, are subjects which have been greatly 
developed. Still the essential facts, as far as my space allowed, 
are given in the present edition. 

The criticism that my book is too condensed and contains too 
much for easy reading, continues to be made. . This, however, 
only shows that the work fulfils precisely the function 1 desired, 
viz, to put modern neurology in a small and accessible space, I 
did not expect or intend to make a light and restful piece of 
literature. The science of nervous diseases cannot be honestly 
presented in any such guise. But, by following the instructions 
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of ‘my first preface, the student can master the essentials of neu- 
rology without encountering any arid waste of words, and the 
practitioner who wishes to study special subjects can, as I 
fondly believe, find them presented concisely and with a fair 
degree of completeness. 


80 West 40th Street, September 1st, 1804, 
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DISEASES OF THE NERVOUS SYSTEM. 


PART I. 


CHAPTER L 
GENERAL ANATOMY OF THE NERVOUS SYSTEM. 


T SHALL describe here, first, the fandamental constituents of 
the nervous system, and next the general facts with regard to 
their arrangements. 

‘The nervous system is derived from the epiblastic layer of the 
developing ovam, and its constituents are modifications of epi- 
thelial cells. These cells in the embryo are of two kinds: neuro- 
blasts, which develop into nerve cells and fibres; and spongio- 
blasts, which develop into asupporting structure called neuroglia 
(His). ~ 

‘The nervous system Is composed of— 

(a) Nervous tissue proper, viz.: nerve cells and nerve fibres, 
forming together nerve units or newrons; and neuroglia, 

(6) Non-nervous tissue, viz.. connective tissue, blood-vessels, 
lymphatics, and epithelium. 

These tiksues are united together to form a central nercous 
system, consisting of the brain and spinal cord, and a peripheral 
nervous system, consisting of nerve fibres, collections of nerve 
celis called nerve ganglic, and structures attached to the termi- 
nations of the nerves, called end-organs. 

THE NERVE CELLS on GANGLION CrLLs.—Shape.—They 
are of various shapes, differing in different parts of the nervous 
system. They are oftenest irregularly spheroidal, pyramidal, 
spindle or flask shaped. They give off processes or poles, and 
are classified usually in accordance with the number or arrange- 
tsont of these, There are four kinds, viz.: (1) multipolar; (2) bi- 
polar; (3) unipolar; and (4) small nuclear. The multipolar cells 
are the eominon type. 

‘Site.—They vary much in size. The larger cells are about yty 
inch, the smallest yyy5 inch, in diameter. 

Structure.—The nerve cells are composed of a protoplasmic 
body, containing a nucleus and nucleolus. The protoplasm of 
the body appears granular, and sometimes striated or reticulated. 
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It often contains yellowish pigment. The nucleus is apparently 
reticulated, The processes are given off in various directions. 
In all developed nerve cells, one or more of the processes is pro- 
longed; it then receives a myelin sheath and becomes a nerve 
fibre. This is called the neroous or awis-cylinder process. All 
nerve fibres are simply prolongations of nerve-cell processes and 
are really parts of nerve cells. The nervous process sends off 





Fie. L—Mvumrotan Cet or Freer on Moton Tera (fanonz), showing 
nervous process and collaterals 


lateral fibres at right angles as it passes out, and farther on, 
when it becomes a nerve fibre, it sends off other processes, these 
are called collaterals (Golgi, Cajal). It ends finally in a brush- 
like fibrillation called the “end-brush.” The other processes of 
nerve cells are called protoplasmic. They connect with the 
blood-vestels and lymphatic spaces and, perhaps, have a nutrient 
function. They do not, at any rate, connect with other nerve- 
eell processes. Multipolar cells are said (Golgi, Von Monakow) 
to be of two types—motor and sensory. In the cells of the motor 
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type the nervous process passes directly into the axis cylinder 
of a nerve. In the sensory type the process passes first into a 
plexus of fibres, out of which a single nerve finally emerges. 
Some multipolar and most bipolar cells give off two nervous 
processes: one of these may be medullated, the other not. Many 
nerve cells of the peripheral ganglia have a membranous sheath 
or capsule continuous with the sheath of the nerve, The cells 





‘Fre. 2—Meurroiar Cxxt or Srcoxp on Smssony Tyrx (Mancus), showing 
nervous process and collaterals. 


of the central nervous system have no capsules. The shape and 
structure of the various cells are best shown by the accompany- 
ing cuts. The location of the different kinds of cells is as fol- 
lows: 

‘Multipolar cells are found in the cortex cerebri, basal ganglia, 
and central gray of the spinal cord and medulla, and in some 


‘ganglia. 
Bipolar cells in Clark's column and intermediate gray of the 
cord, and in the posterior spinal ganglia. 
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Unipolar cells in the posterior spinal and sympathetic ganglia, 

Small nuclear cells and flask-shaped or Purkinje's cells are 
gound in the cerebellum, 

Besides these, there are described, in the brain cortex, angular, 
granular, pyramidal, globose, and spindle cells. 

THE NERVE FIBRES of the nerve centres are found chiefly in 
the white tissue or white matter. In the periphery they form 
the nerve proper of gross anatomy. 

The peripheral nerve is composed of bundles of nerve fibres 





Fw. He. 4 

Fro, &—Muurironan Crit, showing processes, reticulum, nucleus and nucleolus, 
@, Pigment (Niel). 

Fo. &=Muurrrotan (Porcine) Ceti rnow Cenenenice. o, Body; , nervous 
process; ¢, protoplasmic processes, 
called nerve fasciculi. It is surrounded by a connective-tissue 
sheath called the sheath of Henle, or epineurtum. From this 
sheath, connective-tixsue fibres pass in and surround the fascic~ 
ull. The sheath of the fasciculus is called the porineurium. 
From the perineurium, strands of connective tissue run in among 
the ultimate nerve fibres, forming the endoneurtum, Lymphatic 
spaces lined with endothelium exist in the layers of the peri- and 
endo-neural sheaths. In the nerve centres, the nerve fibres have 
no regular sheaths, but are supported by a conneéctive-tissue and 
neuroglia framework, The nerve Jibre is a long fine strand of 
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timue varying in diameter. It may be white or gray 

to its structure. It is composed from within out of (1) an axis 
eylinder, (2) 4 myelin sheath, and (%)aneurilemma, (1) The axis 
cylinder is the essential part of the nerve. It is the prolonga- 
tion of one of the processes of a nerve eell and consists of proto- 
plasm. It is itself made up of fine fibrillm (primitive fibrille) 





Fro. 5.—Uxtrotan Cxit. @, Body; b, capsule; c, proones, 


which run longitudinally. By means of reagents, a transverse 
strintion can be seen also. (2) The myelin sheath, medullary 
sheath, or sheath of Schwann surrounds the axis cylinder. It is 
composed of a semi-fluid, fatty substance, which chemically con- 
sists of lecithin, neurin, and some cholesterin. It varies much in 
thickness, and this is the principal cause of the different sizes of 





‘Fro. 6—Faou 4 Tecewvense Secriox rauovon te Scaric Neuve. ep. Epl- 
pesriun; p. Sangpgeel 1 necro fibres constituting a nerve bundle oF fascicslus 
fu crompsection; f, fat tinue surrounding the nerve (Klein). 


terves. The myelin sheath is interrupted at regular intervals by 
constrictions called the “nodes of Ranvier.” These constrictions 
involve the myelin sheath alone. The axis cylinder passes through 
and the outer sheath (neurilemma) passes over it, There is a lit 
‘He granular matter at the point, called intercellular cement, Tho 
nerve fibres, if they divide, always do so at a node (Fig. 10). Tho 


ee 
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part between two nodes is called a nerve segment. In each seg- 
ment there is an oval nucleus imbedded in the myelin sheath. 
‘The nodes are about 1 mm. 

‘The myelin sheath is probably de- 
veloped, like the axis cylinder, from 
the epiblast, and is closely related 
nutritionally to the axis cylinder, 
which it protects and isolates. Be- 
‘tween it and the axis cylinder Mauth- 
ner describes a membranous sheath 
(axis-cylinder sheath). Another 
sheath is said to be between it and 
the neurilemma (medullary sheath). 

Fro. 7—Ducmaxexowrxe tae ~=By meansof certain reagents, oblique 
Le gebase tg hl ret lines (incisures of Schinidt) or a retic~ 
bisa ave= ular appearance may be developed 
se nina eh Mazer (network of Gedvelst). ‘These appear- 
‘yium; 3, nerve fibre and endo- ances are, perhaps, artificial. (8) The 
‘peurium; 4, peurilomma, myelin newrilemma or primitive sheath isa 
oo ais cylinder. primitive  doticate homogeneous covering form- 
5 ing the outermost sheath of the nerve. 

tis of connective-tissue origin, Thesheath ixabsent inthe fibres 
of the central nervous system and in some fibres of the periphery. 








Fra, & Fro. 9. Fo. 10. 

Fia, §—Menoitareo Nenve Frnmx. a, Axiscylinder; n, nucleus ; m, medullary 
sheath; c, node of Ranvier, 

AiG. 9—Meocuiaren Nenve Frmwe, showing axis eylinder, nucle of medullary 
sheath, nodes, and oblique incisures of Schmidt. 

Foo, 10,—Mxovi.aren Nears Fuse, showing mode of division, 
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Variations in the Types of Fibres.—In accordance with the 
arrangement of the sheaths of the nerve fibres, several kinds 
are described. The principal types are the medullated and non- 


Medullated nerve fibres make up the bulk of the white matter 
of the brain and cord and cerebro-spinal nerves. They consist 
of a myelin sheath and axis cylinder, and may or may not have 

neorilemma. 


a 
Fibres with myelin sheath, but without a neurilemma, make 
up the white matter of the central nervous 


system. 
Won-medullated fibres, or fibres of Re- fe 
mak, occur principally in the sympathetic ? 
system, but they are also found in the cere- 
nerves. They are grayish and 


however, cannot often be demon- 


strated (Schaefer), 

Naked axis cylinders are found in the 
peripheral terminations of nerves as well 
asin the brain and cord, 

Size.—The nerve fibres are of two kinds 

‘as regards size. The small fibres are about 
‘safer inch in diameter, the large yyy inch. 
‘The small fibres are connected with smaller 
cells, and either ran a shorter course or 
are distributed to the involuntary museu- 
Jar fibres of the blood-vessels and viscera. 

‘The nerve fibres of the central nervous 
system give off “collaterals,” ie., small 
medallated fibres branch outatrightangles Me. 11.—Noxxxpouar 
and pass off to make connections in an un- marin RT a Bae 
known way with nerve cells or other fibres, Sa 

‘These fibres and those of the nerve roots have no neurilemma, 
but are surrounded with neuroglia tissut They always end in 
a brushdike plexus of primitive fibrils, which surrounds the 
norve cells in a network. 

The nerve fibres, exeept the optic, have no neuroglia; 
they terminate in fine fibrilla among epithelial cells, or in special 
end organs, 

Connections of Nerve Cells and Nerve Pibres.—One nerve cell 
ds never connected directly with another, so far as anatomical 

ean show. One nerve process becomes an axis 
eylinder, receives a myelin sheath, gives off collaterals, and finally 








breaks up into a fibrillary“ end-brush " surroundingacell, bat not 
passing into it. There is physiological, but no apparent anatom- 
teal continuity (Pig. 12). 

‘The cell and its nerve fibre and end-brush form together the 
nervous unit or neuron, The typical arrangement of a neuron 
is shown in Fig. 12. 

The Neuroglia, —The sup- 
porting tissue of the peripheral 
nerves is connective tisue only; 
that of the central nervous sys- 
tem is connective tissue and, in 
addition, a peculiar substance 
called neuroglia, The neuroglia 
or supporting tissue of the ner 
‘vous centres is derived from the 
epiblast. It is composed of cells 
with very numerous and finely 
ramified processes, which makea 
supporting network about the 
nerve cells and fibres. The neu~ 
roglia cells are known as “spider 
cells” or Deiter’s cells, They dif- 
fer somewhat in size and shape, 
but not in general charactoris- 
tics, The fibrillary processes 
form a felt-like network; and in 
regions where there is much 
neuroglia tissue, this looks like 
a homogencous matrix, It is, 
however, made up of the fine 
fibrils. These conneet with the 
walls of the blood-vessels, In 
inflammatory conditions the 
cells multiply, swell up, and as- 
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Fig. 12—Drsgrax anowie THe Nev 
mex Axo MODE oF CoNNRCTION RETWEEY 
Neuve Use rnaovonovr rae Nexvous: 
Srerex. 3, Nerve cell; 2, nervous 
process; 3, collateral; 4, end-brush; 5, 
nerve cell, 


sist in carrying off irritating pro- 
ducts (scavenger cells of Lewis). 
Neuroglia tissue is richly de- 
posited about the central canal 
of the spinal cord, in the sub- 
stantia gelatinosa, beneath the 


ependyima of the ventricles and beneath the pia mater of the 


brain and cord, 


The epithelial cells of the central canal and 


ependyma of the ventricles send down fine processes which form 
a minor part of the supporting framework. 


Tuk Nox-xervous Tissues. — The 
peripheral nerves are richly supplied with blood. 


Blood- Vessels, ~ The 
Each nerve re- 
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eeives arterial supply from many different branches, but al- 
ways from the same general source. The artery passes to the 
nerve sheath obliquely, then divides dichotomously and sends 
branches a long distance up and down on the sheath. It may 
pierce the sheath, however, first, and then divide, as above do- 
scribed. The dichotomous branches send off arterioles and capil- 


Are ar 





Fig, 18, Pa. 


Foo. 8 —Axrmnms oy Scratic Nenve (Quiéxw axo Lesans). 
The. H—Viwors Seeeux of Posrenion Tisai Nenve. N, Nerve; ATP, artery; 
PIP, vein; MIP, muscle; B, veins to muscle; C, B, veins to nerve (Quénu and 


laries, which form plexuses about the nerve fascicles, These are 
“ the interfascicular arcades.” The arteries subdivide in such 
Way as to prevent sudden impact of a lange blood stream into the 
tissue of the nerve. In this respect the nerve circulation resem- 


a 
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bles that of the brain and cord. The veins subdivide dichoto- 


mously, like the arteries. They freely anastomose with the mus- 
cular veins, so that muscular action helps nerve circulation. 
The veins of the superficial nerves connect with those of the 
TH ' " deep nerves, 
i; ‘The blood-vessels of the 
H spinal cord and brain will be 
described later, 

Lymphatic vessels and 
spaces are found in the epi- 
neurium and perineurium, 
There are no distinct lym- 
phatics in the faseiculi, but 
lymph spaces probably exist. 


Tue GENERAL ARRANGE- 
MENT AND FuNnctIONS OF 
THE Nervous Sysreo. 

Having deseribed the 
component parts, Ishallnow 
show the wayin which these 
parts are arranged to form 

‘the nervous system, 

The nervous system, as 
already stated, consists of— 

I. A central part, com- 
posed of the brain and spinal 
cord. 

IL A peripheral part, 
composed of nerves, periph- 

| eral ganglia, and end organs, 

m\ Nh I. The nerve centres are 

vi\ J mnde up of gray and white 

matter, inclosod in mem- 






je scommeenintenensse Set ere 
1° gray mal con: 
aoe agence chiefly of nerve cells ar- 

ranged in groups or masses. The white matter consists of nerve 
fibres arranged in tracts, strands, or columns. 

‘The gray matter is deposited in five principal places. 

The myelon, or central gray matter of the spinal cord, and 
brain axis, extending to the tuber cinereum. 

The corpora dentata, olivary bodies, and red nuclei. 

The great basul ganglia, viz., corpora striata composed of 
lenticular and caudate nuclel, the optic thalami, and the corpora. 
quadrigemina, 
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Cortex of cerebellum. 

Cortex of cerebrum. 

‘Besides these collections of gray matter, there are minor ganglia. 
in the pons, cerebellum, and cerebrum, which will be referred to 
later. The white matter connects these various ganglionic de- 
posits of gray matter with each other and the periphery. 

IL. The peripheral nervous system is usually described as con- 
sisting of a cerebrospinal and a sympathetic part, Both por- 

however, are alike made up of nerve fibres derived from 

and dependent on the brain andcord. Both are composed of nerve 

fibres connected in their course with peripheral ganglia and ter- 

in end organs. These peripheral ganglia consist of 

three sets: (1) The spinal ganglia, on the posterior roots; (2) the 

vertebral or sympathetic ganglin, connected chiefly with the an- 

teriorroots: and (3) the peripheral ganglia proper, including vaso- 

motor and visceral ganglix, with which fibres from both roots are 
connected. 4 

‘The nerves which run between centre and end organs carry 
nerve impulses both ways. They are, therefore, divided into 
the afferent, centripetal or in-going, and efferent, centrifugal or 
outgoing. The old division into motor and sensory nerves will 
not answer, for we know that there are many out-going nerves 
which are not motor. The afferent nerves are— 

1. The sensory, including: 

Nerves of general ( Pain nerves or pathic nerves, heat and 


sensation. (cold or therinic nerves, 
[ Contact, 
Nerves Tactile, including» Pressure, 
Sebel (Locality, 
Reet: Nerves of muscular sense. 
Nerves of special sense of amell, sight, 


(taste, hearing, and space. 

2 Excito-reftex nerves, 

The afferent nerves are— 

1. Motor nerves, going to voluntary or striped muscles, heart 

smooth muselé, including the vaso-constrictor and dila- 

tor nerves, 

®. The secretory. These act upon glands. Impulses to the 
Dlood-vessels (vasomotor) generally accompany the secretory im- 
pulses, 

3% The 

4. Theinhibitory. These nerves control muscular movements, 
secretion, perhaps also nutrition. 

We must admit that afferent and efferent impulses take place 
also between end organs and certain (so-called) sympathetic 
ganglia. In other words, the cerebro-spinal axis is not always the 


el 
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centre. But these subordinate and peripheral centres are nor- 
mally in connection with the spinal cord and may be influ- 
enced by it or by higher parts, 
‘There are also 
Tntercentral or commissural nerves, which connect different 
parts of the cerebro-spinal system together. Some of these con- 
= neet symmetrical parts 
: on each side together. 
They have co-ordinat- 
ing function. Others 
connect higher with 
lower centres. These 


! ing fibres, Higher cen- 
tres send down impulses 
by the latter, which may 
stimulate or inhibit 
lower centres. In the 
peripheral nervous sys- 
tem we have also end 
organs. These are deli- 
cate and in some cases 
complex arrangements 
of the nervous and 
other tissue at the per- 
iphery of the nerves. 
‘Their object is to allow 
the nerves to be irri- 
tated by special stimulé 
which would not other- 


Fis t—Dusanle = ew A wise affect them, ¢.9., 
or Tux Nevnoxs on Neave Usirs ix Tue Ancwrres- Hight or sound. Their 
‘TURE oF THER Nexvoca Rvere. M, Neurons Land object is also the proper 
IL, Motor neurons; 8 Neurons 1,11, 1L,wneory utilization of efferent 
eran 6 Keuron, associative or comrlssural jn rnigos upon other tis: 

sues, 

There are end organs, therefore, for both sensory or afferent 
and for efferent nerves. 

The end organs of the afferent nerves are—I. Eye. IT. Ear. 
Til. Taste-buds. IV. Corpuselesin the Schneiderian membrane. 
V. Various tactile cells and bodies, VI. The space-sense organ. 

For the efferent nerves—I. Neuro-muscular corpuscles In the 
voluntary muscles, 11. Local ganglia about the arteries. IIL 
Local ganglia in the glands. Trophic end organs are not 
known. In many eases the end organ is nothing but the ter 











= 
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tninal fibres of the nerve. These lose both medallary sheath and 


split up inte terminal plexuses; or else without splitting pass be- 
tween and around the cells which they are to affect. 

‘The nerves, centres, and end organs thus described may be 
arranged in mechanisms, euch mechanism subserving a special 
fonction. These form the mechanisms of the nercous system 
proper, and those of the other organs of the body. 

‘They are as follows: 


I. The psychical mechanism or mind. 


Various of the simpler mechanisms are combined to form those 
ore complex. Thus the automatic and psychical mechanisms 
embrace in their activity other mechanisms of lower grade, 

In the came way mechanisms are combined for the regulation 
of visceral functions. Thus we havo— 


1. The cardiac neuro-mechanism—a combina- 
tion of automutic, reflex, inhibitory, 
motor, and sensory fibres and cells. 

Hi, The respiratory mechanism. 
Compound | 11. ‘The mechanisuns of the digestive tract, 
mechaniams. IV. The renal mechanism, 
Y. The thermal mechanism. 
VI. The skin and sweat mechanism. 
VIL. The vesical mechanisin, 
VHL The sexual mechanism. 


In the working of these mechanisms the nerve cell is the agent 
which generates the energy or nerve force, by which impulses are 
started, controlled, and distributed. The larger the nucleus of 
the cell in proportion to its protoplasmic body, the more stable 
‘or less sensitive the cell. The larger the amount of protoplasm 

elat ‘to the nucleus, the more active the discharging power 
Of the cell. Thenerve fibres conduct impulses generated by nerve 
cells. These impulses travel at the rate of about 100 to 120 feet per 
second. Itis less in visceral nerves (25 to 30 feet persecond), There 
‘reno electrical currents in normal living nerves (Landois) except 
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when an impulse travels along them. Then an eélestrieal current 
travels along with the impulse. It iscalled the current of negative 
variation. The irritability or excitability of a nerve is the power 
it has of responding to a stimulus. When a constant electrical 
current is passed along a nerve its irritability is modified. This 
modified condition is called electrotonus. 

When a nerve impulse passes up an afferent nerve and is then 
Teflected along an afferent nerve, it is called a reflex action. The 
time required for this process is called the reaction time. This 
averages from 0.125 to 0.2 of a second. 

CHEMISTRY.—The nervous tissues are alkaline in reaction, but 
acidity rapidly increases on activity. Acidity is due to lactic 
acid. It is greater in the gray matter. The percentage of water 
is shown in the accompanying table, compiled from Hallibur- 
ton’s figures: 











Nerves have the least water, gray matter of the brain most. 

Inorganic salts vary in amount, but average 0.5 per cent, PO, 
is the largest single constituent of the brain; potassium is next 
(Geoghegan). 

‘The nervous system is composed of — 

1. Proteids, which make up about half the solids in gray mat- 
ter, one-fourth those in white matter, and one-third those in 
nerves. 

2, Albuminoids, which are neuro-keratin and nuclein. 

8. Phosphorized constituents known as protogon and lecithin, 

4 Nitrogenous bodies of unknown composition called, 5, cere- 
brins; 6, cholesterin, which is a monatomic alcohol abundant in 
white matter; 7, extractives; and 8, inorganic salts. 

The following table shows the proportions of the different 
organic constituents of the brain (Petrowsky): 
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Proteids. | Lecithin.| Cerebrin,) — terin 
| and Fat. | Matter, 
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CHAPTER IT. 


GENERAL DESCRIPTION OF DISEASES OF THE 
NERVOUS SYSTEM. 


TxE MetuHop oF Stupyine Nervous Diseases. 


In studying the vital phenomena of the human body, we learn 
‘first its normal structure and functions, Then when diseased we 
note the new phenomena which have developed, the causes which 
produced them, and the anatomical changes lying back of them; 
‘we group our facts and give the disease a name. Finally, we ap- 
ply the methods by which the disorder can be relieved and future 
attacks prevented. In fine, we investigate our subject just as we 
study any branch of natural history. Our study divides itself, 
therefore, into— 

Normal Anatomy and Physiology. 

Symptomatology, a study of the morbid phenomena. 

Btiology, a study of the causes. 

Pathology, ander which we include a study of the morbid 
anatomy and physiology. 

Diagnosis, or the method of differentiating the different groups 
of diseases. 

Prognosis, a forecast of the future course of the malady. 

‘Treatment and Prophylaxis. 

Again, although nervous diseases exhibit many phases and 
have many different morbid changes behind them, there are 
¢ertain features common to all. It simplifies their study, there- 
fore, to learn first what these general features are, just as a per- 
son can better survey and plot out a country in detail if he 
knows certain general facts about its boundaries and topography. 
Hence 1 shall first present in a general way an outline of the 
fundamental facts that touch more or less on all forms of nervous 
disease. My first chapters will be devoted to— 

General Anatomy and Physiology, Symptomatology, Etiology, 
Pathology, Dingnosis, Prognosis, and Treatment 

‘The subject of anatomy and physiology has already been briefly 
Presented. We shall now take up 
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SYMPTOMATOLOGY. 


Tshall begin with a definition of certain terms that aro fre- 
quently used. 

Neurology is the science of nervous diseases. 

Psychiatry is the science of mental disvases, 

A neurosis is & morbid nervous state. The term as sometimes 
used is restricted to morbid nervous states of functional charac- 
ter. This is not strictly correct, and in speaking of neuroses I 
give it the general meaning. 

A psychosis is a morbid mental state, and is nearly identical 
with an insanity, but has a broader meaning. 

‘The vital activities of the nervous system are shown In the 
phenomena of the mind, in museular movements, sensation, con- 
trol of blood-vessels and secreting glands, in modifications of 
nutrition, of temperature, and visceral action. The disorder of 
any one of these functions produces a train of symptoms which 
receives a name in accordance with its character and class. 

Disorders of motion are called kinesio-neuroses; those of sensa- 
tion, a@sthesio-neuroses. 

Correspondingly we have tropho-neuroses, thermo-neuroses, 
vasomotor, secretory, and visceral neuroses, 

When mental or nervous functions are disordered, there is an 
increase, decrease, or perversion of the special function or activ- 
ity. Certain Greek prefixes are used to indicate this, They are: 
“hyper,” which mean excess; “hypo,” meaning diminution; “a” 
or “an,” which means absence; and “ para,” which means perver- 
sion. 

So we have, forexample, hyperwesthesia or excessive sensibility; 
anwsthesia, which means loss of sensation; paresthesia, which 
means perversion of sensation. 

From the foregoing it will be seen that the classes or kinds of 
nervous symptoms are— 

1, Mental and cerebral, forming psychoses, 

2. Motor and reflex, forming kinesio-neuroses, 

8. Sensory, forining asthesio-neuroses. 

4. Trophic, forming tropho-neuroses. 

5, Vasomotor and thermic, forming angio-neuroses and ther- 
imo-neuroses. 

6. Secretory, forming secretory neuroses. 

Combinations of these groups of symptoms may affect vari- 
ous organs. They are called mixed neuroses, A disorder may 
affect certain parts of the body, like the extremities—it is then 
ealled an acro-neurosix; or certain functions like the sexual or- 
gans—it is then called a sexual neurosis, 
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Combinations of mental and nervous symptoms form psycho- 
neuroses. 

A. common and practical division of nervous symptoms is into 
the objective and subjective. 

Objective symptoms are those which can be observed and noted 
by the physician, 

Subjective symptoms are those which are felt by the patient 
and give no outward sign. Headache is a subjective symptom; 
atrophy is an objective one. 

The Laces symptoms which nervous diseases cause are 
best deseribed and recorded > 
under the several heads Poses 
given ubove. 

1 The mental symptoms 
ineinde all those found in Kinesioncurases 


ity, and will not be given in Secretory &trogsc 
The common symptoms — 


are inental irritability, de- V0. 1}—Deaomae tacerarino mux Paix 
pression, emotional excite. 7-5 97 7s Ctamincariox oF New 
tional weakness and lack of self-control, persistent or fixed ideas, 
weakness of memory and of power of concentration, and a ten- 
dency to hypnotic and somnambulistic states. 

Certain symptoms due to disturbance of brain function are 
often called cerebral, as distinguished from mental. The} are: 
‘Yertigo, disorders of equilibrium, insomnia, somnolence, stupor, 
coma. 

Headache, head pressure, and similar feelings are also often de- 
scribed under the head of cerebral symptoms, 

2. Motor Symptoms.—The symptoms of disordered motility 
may be classified as follows: 

A. Syniptonis of exaggerated motility or hyperkineses, 


@, fibrillary; 
‘Tremor: intentional, or tremor on motion, 
6, tremor proper: { tremor in rest, 
constant. 
\ tonic, 
Convulsions or spasms: ~ clonic, 
7 co-ordinate or purposeful. 


Choreic movements, convulsive tic, athetosis, 
‘Muscular tension and rigidity, contracture, myotonia, myo- 
clonus, 
Poreed movements, associated movements, 
2 
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Loss of rodireal superficial and deep, 

Tremor is the result of a disorder in the tonic innervation of 
muscles, Muscles are kept normally in a state of slight tension 
by rhythmical impulses from fhe brain cortex passing down at 
the rate of about twelve persecond. When the rhythmand foree 
of these normal impulses are interfered with we have tremor, 

The simplest form of tremor is one in which the normal tonic 
impulses have an apparently exaggerated force. This eauses a 
fine tremor of eight to twelve vibrations per second. When there 
isan interruption tosome of the impulses we have & course tremor, 
Here the vibrations are five to eight per second. It ts caused by 
a partial or complete dropping out of the alternate impulse. 

Various technical names are used in describing the tremors. 

We have the fine and coarse, as described. 

Fntention tremor is one that oceurs on voluntary movement, 
amd is opposite in kind to the tremor of rest, which decreases or 
ceases on voluntary effort. 

‘The term paralytic tremor is used to express the tremor of ex- 
hanstion, and the term spastic tremor that of exaggerated motil- 
ity, asin the tremor of a chill Ataxie tremor is one in which 
inco-ordinate movements are combined with the tremor, 

Fibrillary tremor is a fine twitching of the individual strands 
or parts of muscles, and occurs usually when they are wasting 
from lack of neuro-trophic influence. 

Convulsions consist of abnormal and exaggerated muscular 
contractions occurring in rapid succession, Convulsions may be 
clonic, é.¢., the muscles rapidly and alternately contract and relax 
in an exaggerated and irregular way; or they may be tonic, é.¢., 
contmcted steadily and continuously, When « tonic muscular 
contraction is painful it 1s called a cramp. Convulsions may be 
co-ordinate. In this case the patient moves the limbs and body 
in a more or Jess purposeful way. He throws himself about the 
bed, jumps, kicks, strikes, tears the clothes, ete. 

Convulsions are usually accompanied with loss of conscious- 
ness. 

Chorete movements are sudden jerking, twitching movements 
of different groups of muscles. The movements are purposeless: 
and are not under control of the will, 

Conoulstve Tic.—When achoreic movement is confined to cer- 
tain groups of muscles which work together for a common pur- 
pose, like those of the face, or eyes, or larynx, it is called a“ tie.” 
The movements in the " tics” are more definite in character and 
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are limited to muscles physiologically grouped for a definite fanc- 
tion. Thus we have ties of the muscles of expression, or of respi- 
ration, or speech, or locomotion, 

Athetosis.—This is a name given by Hammond to a peculiar 
form of movement characterized by slow, successive flexion, ex- 
Tension, pronation, and supination of the fingers and hand and 
arm, or of analogous movement of the toes and feet. The motion 
rarely ceases in waking hours except for a short time. The con- 
‘tractions are forcible, steady, and even, and sometimes painful. 
‘The hand assumes characteristic positions. 

A contracture is a tonic muscular spasm of lorig durntion, ée., 

ormonths. A contracture may be functional or organic; and 
in order to test this, one must find whether it ceases during sleep 
or under an anwsthetic; if so, it is functional (see Hysteria). 


Foo. 14 Tue Hasp my Armeroses (Srecurxit). 


In forced movements the patient suddenly and involuntarily 
is thrown forward, sideways, or whirled about in various ways. 

Associated movements are those which occur involuntarily in 
a limb or muscle at rest when the corresponding limb or muscle 
is moved on the opposite side. 

Thusin hemiplegia the movement of the normal arm may ex- 
cite a movement in the one paralyzed. The patient is given 
4 piece of chalk in each hand, and each hand is placed upon a 
blackboard lying on the table; attempts at drawing lines with 
‘the sound arm cause movements of a similar kind, but less per- 
fect, on the paralyzed side. 

or akinesis is a loss of motor power. Monoplegia is 
acondition in which one limb is paralyzed; hemiplegia one in 
which one-half the body is paralyzed; and paraplegia one in which 
the two lower limbs are affected. Sometimes a double hemiplegia 
or diplogia occurs. 

‘The term paralysis is sometimes used to indicate loss of any 
‘Kind of function, as paralysis of sensation or secretion. 

Parests is a term weed to indicate a partial paralysis. It is not 
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to be confounded with the term general paresis, which is a form 
of insanity, 

The Reflexes and Their Disorders.—When an impulse started 
in an afferent nerve reaches the spinal cord or medulla and is 
thence reflected at once upon an efferent nerve, the result is called 
asimple reflex action. The process isan involuntary one. Itordi- 
narily occupies one-tenth to one-twelfth of a second. ‘Tho affer- 
ent nerve may be an ordinary cutaneous sensory nerve, or it 
may be a special nerve whose sole function is to exeite reflex 
action. These latter nerves are called excito-reflex. This kind 


is principally snpplied to the viscera, 





Fie. 19.—Disonam suowie TH Revues Anc or Sruvat. Cond. 8, Sensory excite 
reflex nerves; 4, motor nerve to muscle; 5, motor nerve cell, 


In nenrology we have to do with four kinds of reflexes; 

‘The skin or superficial reflexes. 

‘The tendonous or deep reflexes. 

‘The visceral reflexes, 

Idiopathic muscle reflex. 

All these may be exaggerated, lessened, or absent. Further 
description of these reflexes will be given under the head of diag- 
nosis. 

3, Sensory symptoms: 

Anasthesia is a loss of tactile sensibility. 

Analgesia, a loss of sensibility to pain. 

Thermo-anasthesia, a loss of sensibility to temperature. There 
may be lose of cold-sense or of heat-sense, or, as is usually the 
case, of both senses. 

‘The term anwsthesia is often used with a general meaning to 
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indieate logs of all forms of sensibility. Anwsthesia in this sense is 
asymiptom referred to the skin, bones, mucous membranes, special 
senses, or viscera, The muscles have two kinds of sensibility, a 
sensibility to pain and 4 special muscle sense. Anesthesia of the 
pain sense of muscle is called loss of muscular sensibility or mus- 
cular analgesia. Anmwsthesin of the special muscle sense is one 
of the factors in causing 4 symptom known as ataxia. 

Ataxia is a symptom due to loss of the special sensibility of 
the muscles, articular surfaces, and tendons, This special sense 
informs the Individual of the degree and strength of muscular 
movements, and by it definite and co-ordinated movements are 
made possible, The weight of objects and position of the limbs 
are also determined by it, 

In static ataxia there is loss of the power to preserve perfectly 
the equilibrium when standing. It is due to the form of anms- 
= Just referred to, 

In locomotor or motor ataxia there {s loss of power to co-ordi- 
nate the limbs properly in motion. In these conditions there ix 
also usually a loss of power to appreciate weights or the position 
of the limbs. The term musen/ar anesthesia, however, is often 
used to indicate these latter symptoms. 

Cerebellar ataxia is a form of inco-ordination due to disease 
of the central organ of equilibration, viz., the cerebellum. 

‘The anesthesias may be incomplete, and special technical 
terms are sometimes used to indicate such conditions, but they 
are not necessary. 

Tgpercathesia is an excessive sensibility to touch, contact, and 
other stimuli. 

Hyperalgesia is excessive sensibility to pain, and is nearly 
identical with tenderness. 

Dysesthesia is an abnormal sensation such as a “thrill” or 
feeling of discomfort produced by ordinary tactile or painful im- 


Paresthesia is a term applied to all the morbid general sengza~ 
tions except pain. The parmsthesias include such feelings as 
numbness, prickling, formication, flashing, burning, itching, cold- 
hess, tickling, feelings of weariness, exhaustion, various peculiar 
visceral sensations. Ordinarily in spenking of parwsthesie, 
however, we refer to such feelings as numbness, prickling, and 
creeping. 


Delayed sensation is a symptom in which an appreciable time 
exists usually one or more seconds, between the time of applying 
‘4 stimulus and its appreciation in consciousness, Normally a 
tactile sensation can be felt and responded to in less than one- 
tenth of a second. 

Transferred or referred or reflex sensations are those in which 


——— 
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the irritation is made at one point and felt at another. Thus an 
irritation in the stomach causes a pain felt in the forehead. 
The whole class of so-called reflex pains are really transferred 
sensations, since in reality there is no reflex action in the process, 
as will be seen later. AUochéria is a peculiar form of transferred. 
sensation in which an irritation applied on one side of the body 
is referred to a corresponding point on the opposite side. 

‘The special senses when disordered cause symptoms which are 
given special names. These will be deseribed in connection with 
the special subjects. 

4. Trophie Disorders.—These are called tropho-neuroses. They 
consist, so far as relates to neurology, chiefly of hypertrophy 
and atrophy of nerves, muscle, cutaneous and mucous tissues, 
joint degenerations, and various skin eruptions, 

‘The tropho-neuroses, if they affect joints, are called arthro- 
pathies; if museles, atrophies, hypertrophies, and dystrophies; or 
if with atrophy there is a great substitution of fat the condition is 
known as lipomatosis, When nerves are affected there results de- 
generation. 

‘Tropho-neuroses of the skin produce varlous symptoms such 
as herpes, pemphigus, and other eruptions, pigmentation, leuco- 
derma, alopecia, and bed-sores, 

5. Vasomotor and Secretory Symptoms,—The nerves supplying 
the blood-vessels and secreting glands work together and are 
usually disordered together. Separate disturbances of the ves- 
sels and glands, however, occur, 

Angio-neurosis is the term given to disorders of the vaso- 
motor centre and nerves. Angio-spasm is a condition in which 
there is increase,of vasomotor tone and spasmodic contraction of 
the muscular coats of the arteries. Angio-paralysis represents 
the opposite condition, Such disorders affecting the skin are 
shown by pallor and coolness or by flushing and heat. Angio- 
ataxia is a condition of variability and irregularity in the tonus 
of the blood-vessels. 

6, The secretory neuroses affect oftenest the skin. 

Hyperidrosis is an excessive sweating, Anidrovis is excessive 
dryness. Paridrosis isa perversion of secretion in which peculiar 
odors or colors are noted. Hemidrosis is the term applied to 
bloody sweating. 

The secretions of the internal organs are controlled by ner- 
vous influences, but their special disturbances do not require de- 
scription here. 


CHAPTER IL 


DIAGNOSIS AND METHODS OF EXAMINATION. 


‘THe diagnosis of a nervous disease may be simply a clinical 
‘one; that is to say, one may recognize it as belonging to a certain 
known and definite group of symptoms. Thusin reeognizing the 
phenomena of epilopsy, one makes a clinical diagnosis, In other 
eases, and especially in all organic nervous diseases, the physician 
must make in addition a local, and then a pathological diagnosis, 
‘That is, we must determine the seat and nature of the disease. 

A diagnosis is made by first getting all the obtainable facts in 
the patient's past history, then by learning from him all his sub- 
jective symptoms, and finally by making an examination accord- 
ing to the technical methods to be here described. In examining 
® paticnt, it is imperative that a careful search for diseases out- 
‘side the nervons system first be undertaken. Then the morbid 
nervous phenomena should be investigated. The physician should 
snake it an invariable rule to make this examination in a certain 
fixed and systematic manner. The best method is first to get the 
family and personal history, and then to go over the mental, cere- 
‘bral, and special nervous functions serially in the way indicated 
under the description of general symptoms, thus: Examine— 

1. Physiognomy, general condition of nutrition, complexion, 
physical defects (stigmata of degeneration), gait, station, pos- 
tare, 


‘speech. 

2% Mental and cerebral symptoms. 

& Motor and muscular symptoms, including muscular and 
Joint atrophies, electrical reactions, and the reflexes, 

4. Sensory symptoms, general and special. 

5, Vasomotor, trophic and secretory. 

6. Visceral centres. 

In investigating the family history, it is often necessary to 
make very direct and probing inquiries, for patients are, as a 
rule, inclined to fonzet or ignore the existence of nervous and 
iental disease among relatives. The existence of consumption 
and inebriety, epilepsy and syphilis, in the direct line are very 

facts; so also are those concerning birth. 'Yhe pa- 
tient should be questioned closely as to his previous diseases, 
especially syphilis; also as to his habits in relation to sexual 
indulgence, indulgence in alcohol, and smoking. In women, 
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the tea habit should be inquired into. The patient may bo al- 
lowed to tell his own story first. Proper queries should be putto 
supplement this, and finally the patient should be asked to state 
those symptoms which to his mind are main and dominant. 

We will now go over the above points in detail. 

I. THk PurYs10GxOMY, complexion, posture, and gait being 
noted, the physician looks next for evidences of imperfect physi- 
cal development. These are known as the stigmata or marks of 
degeneration, 

Marks or DkGENERATION.—General.—Shortness of height, 
por oer a 

Granial—Anyrnnetry of skull, Bae especil frontal bone. 

iperieees are (noted in epilepsy), short | Piety are (noted 


Biel type of skall, ¢.g., trigonal, seaphocephalic, plagio- 


Hi, i prominent forehead in women, 
Heavy wes, lernurian hypophisis, prognathism. 


High and narrow palate (noted in idiots), toras palatinus. 
aalnemtar: — Unequal innervation of facial mu: on the two 


Bis ie poore glabella due to over-action of corrugators 


(noted in 


Suintans Kes. satan, if long, or prominent, 
farks. vi jon of nose: ears or 
set too far back! absence of helix, anti-helix, or Tobale. 


Badly set and badly nourished teeth. 
Crown of sealp double or out of place, 
Stall or deformed genitals, atrophic uteras, 
nate ie marks are those of deficient vital activity of the 
functions, such as weak heart, low arterial ion, un- 
Stable vasomotor innervation causing coldness and flushing of 
extremities, weak aigstion, constipation, amenorrhom, sexual 
weakness or perversit 
Psychical pobars = those in general of feeble or posts 
mental pre unstable will, deficient moral sense, and lack 
emotional control. 


While many of the foregoing stigmata have no significance in 
themselves, yet a combination such as impresses the observer 
with its preponderance is of great importance, for neuroses or 
psychoses developed among this class have a much more unfavor- 
able prognosis, It is especially among neurasthenies, epileptics, 
severe forms of hysteria, and in the insanities that these signs are 
to be looked for and studied. Amongnormal men about two per 
cent have the stigmata of degeneration; among lunatics, crimi- 
nals, abortive types of paranoia and primary forms of neuras- 
thenia, the percentage is about thirty. 

The wecompanying table will be of help in making the in- 
vestigations relating to the cranium: 
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To understand it, it is necessary to deseribe the skull land- 
marks, and to give briefly the classification and terms used by 
anthropologists and alienists in describing the dimensions and 
shape of the skull. 

eee AND be oF pod mel ee 
—Anthropologists make a general classification of skulls 

The dolichocephalic, in which the antero~ 
is to the as 100 is to 75 or less; tl 

100 is to 80 or more; 


are 
shape of the skull vary with sex, individ: ree, and 
with certain pathological conditions and” artificial dafornities: 
In general, however, the variations in the shape and size of the 


e 





Fie. 20.—B,B, Broca’s visual plane; m,8.f, the triangle for axcertaining the 
empirical greatest height (Benedict), 


skulls of healthy adalts of European and American races are 
fairly uniform. 

‘ariations Dependent upon Age.—The proportions of the skull 
change most considerably in the first year, and continue to 
change up to the fourth year. After that, modifications are 
slight in amount and appear more slowly. ‘By the end of the 
seventh year the skull has nearly reached its full size (see table), 
more nearly in girls than in boys. The chief measurements dur- 

childhood are given in the table. The protul and 
Ti are less marked in children, 

he female sicull is larger posteriorly, is broader, lower, with 
higher orbital diameter: often it has no glabella, no su; P 
lar depression, and is less well marked as to its ridges, promi- 
ences, 100) tures, 

Variations as Regards Race.—The length-breadth index and 
other cranial indices and the volume are the only racial differ- 
ences #0 far extensively studied. Even these are too indefinite 
factors to be of any practical value. In general, we may say that 
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dolishoeephalis headed are: the English 
ae Samim M4; Chine mete 
: medi Mena ted mnatet 


Variations upon  Artifoial Deformities, Avci- 
dents, Perversions Hi Growth and pment, and Dis- 
Tess eerie teat ar 


Or trigonoeetilc skal. ‘The keel-shaped 

ic kee! or 
skull. opp hayek ae phalic 
skull. ‘The flathwaded skull. ‘The plagioceph- 
alic or obli deformed skull. 

Variations in the Insane, Tey strat bead and other Psy- 
chopathic rements of the fron- 
tafe nae oftener found tn Incan nod coal. Seas 

also said to ive, 


eo ae eres 
The 


insane, def 
in epil ics. In these classes, how- 
ever, often: a 
‘There as acknowled; variation or type 
which , an indication of a peculiar mental trait or 
although Lombroso and his followers 


cific ition, 
have tried to make out such. On the whole, it is found that pro- 
nounced deformities oecur often in healthy persons, while in psy- 
classes and criminals there is a large proportion of 
eee pgsoerelly muinimal, ée., below the mean meas- 


normal type. 
Por all ordinary purposes the only instruments needed in ex- 
amining the cranium are tape, ate of lead to use as a con- 
formateur, and a pelvimeter. 


2 INVESTIGATION OF Syuprous or Disorpgrep Moriiry. 


ree ordinary hand dynamometer of Mathicu measures tho 
of paralysis in the flexors. It should be graduated accu- 
in pounds or kilograms. I have devised an instrument by 
which the strength of the extensors of the hand and fingers can 


be tested, 
‘The average power of pressure on the Mathieu dynamometer 
ie iat forty to fifty kilograms for the right band, and 
five kilograms less for the left. A woman has about 
Feces of the power of « man, 
oeol had constructed an apparatus by which the strength 
t %e,, of the extensors of the leg, and foot and the 
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extensors of the thigh Is tested. The anterior tibial and calf mus- 
cles can also be tested by means of an instrament ealled the pedo- 
dynamometer devised by the late Dr. William R. Birdsall, A good 
idea of the degree of paralysis can be got by making the patient 
take the physician's two hands with his own and squeeze each at 
the same time. A talingerer or hysterie will often 
in this way unconsciously press much harder than he 
is aware. The physician's own ingenuity will sug- 
gest various ways of testing the strength of the leg 
and thigh muscles, such as making the patient rise 
on one toe, climb upon a chair, push 
against an object with his foot, ete. 







Fra. 21.—Leo Drxawoaeren. Fin, &—Poor Drxaxomerce 


Tremor is tested by making the patient hold out the hands 
and arnix at full length, spreading out the fingers at the same 
time. To determine whether the tremor increases on volitional 
movement, give the patient a full glass of water, let him hold it 
out for a moment, then bring it to his mouth slowly. If the 


Fro, &.—Duonax of 4 Fave Vinnstory Tarwon, ‘Ton of the divisionson the 
lower line equal a second, 


tremor increases with this movement it is called intentional.” 
As a general rule, the tremor of organic disease is increased by 
volitional movement, and ceases during rest of the extremity. 
Functional tremors are usually continuous. 

In some forms of tremor the hand and arm shake as a whole; 
such tremors are called vibratory. In other forms the tremor in- 
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volves only the fingers or hand. Such tremors are called oscilla- 
tory or . 

‘The apparent vibration of a tremor may range from five or six 
to ten or twelve per second. To determine accurately whether 
the tremor is fine or coarse special apparatus is needed; but one 
can with a little experience determine this fairly well by observa- 
tion alone. Or we can use a sphygmograph as shown by Dr. F. 
Peterson. This instrument is fixed firmly on the table, and the 
trenmlous forefinger held lightly against the lever. Tremor that 
is hardly observable by the eye can be felt by placing one’s hand 
against the extended fingersof the patient. Tremor of the tongue 
and lips and facial muscles must be carefully looked for. It is 
tested by muking the patient close the eyes tightly and show the 
teeth or protrude the tongue. Tremor of the whole head due to 
the neck muscles must be distinguished from secondary shaking 
of the head due toa tremor of the trunk. 

Fibrillary tremor, which involves only certain fibres of the 
musele, ix seen oftenest in the tongue and face and muscles of 
the extremities, 

Choreic movements, tics, associated and forced movements, 
and the other forms of motor disturbance can be recognized by 





observation. 
Myoidema is « tonic spasm of a part of a muscle near its ten- 
attachment. It is produced by a sharp blow upon the 
Muscle near its tendonous insertion. This causes the muscular 
fibres to bunch up intoa small tamor for several seconds. Its pres- 
ence indicates rapid muscular wasting from exhausting disease. 

Idiopathic muscular spasm is a phenomenon of a similar na- 
ture. When the belly of a muscle is struck with a doll instru- 
ment, 4 welt of contracted muscle appears and lasts several sec- 
onda It indicates an exaggerated muscular irritability. 

Tne EXAMINATION OF THE REFLEXES —Those, as already 
stated, are of four kinds: (1) the superficial or akin, (2) the deep 
or tendonous, (3) the visceral, and (4) the muscle reflexes. 

2. A akin or superficial reflex is produced by scratching, tick- 
lng, pinching, or irritating the skin, with hot, cold, or chemical 
irritants. The result isa contraction of the amscles supplying 
the parts near the irritation. The skin reflexes which can be or- 
dinarily brought out are the plantar, cremasteric, epigastric, ab- 
dominal, ereetor spinal, interscapular, palinar, and certain cranial 
Teflexes. 


‘The plantar reflex is produced by tickling or scratching the 
Soles of the feet. This causes a quick, involuntary jerking up of 
the foot and leg. 

‘The cremasteric reflex is brought out by scratching the inner 
side of the thigh or the skin over Scurpa’s triangle. It causes a 
drawing up of the testicle on the same side. 


a ss 
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‘The abdominal reflex consists of a contraction of the abdomi- 
nal museles, caused by irritating the side of the abdomen. 

‘The epigastric reflex consists of a contraction of the upper 
fibres of the rectus, caused by Irritating the skin of the lower part 
and side of the thorax, 

‘The ereetor-spinal reflex consists of a contraction of some of 
the fibres of the erector spinml, caused by irritating the skin along 
its onter edge. 

‘The scapular reflex consists of a contraction of some of the 
scapular muscles, caused by irritating the skin over them. 

‘The palmar reflex is produced by irritating the palms of the 
hands, 

‘The cranial reflexes are the lid reflex, cansed by irritations of 
the conjunctiva or of the retina; the pupillary-skin reflex, whieh 
consists of dilatation of the pupil caused by scratching the skin 
of the cheek or chin, 

‘The levels of the spinal cord through which the impulse travels 
are indicated in the accompanying table: 


TABLE SHOWING THE NERVES AND SptvaL Corp LEVELS 
Brovenr into PLAY IN THe Dirrenent SUPERFICIAL 
REFLEXES. 


Reve, “fae Steve, HRE 


8 10 
Atxlominal 
3 4 uw 
13 5 12 
S6 1 
7 Scapular 2 Cremasterio 
8 B:3 
1 5 4) | Knee jerk 
Py sf Gluteal 
. {anti clonus 
3 1 
4 2 
; Plantar 
35 33 
2 Epigastric 
26 4 
7 5 
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“The superficial reflexes that can ordinarily be brought out in 
healthy persons are the plantar, cremasteric, epigastric, and the 
eranial reflexes. The palmar reflex is rarely presont in healthy 


less extent upon the degree of cerebral inhibition. When present, 
they show that the spinal cord at the level through which the 
impulses travel ishealthy. When absent, they do not necessarily 
indicate much of anything. For they vary in amount in differ- 
ent persons and at different ages. In cerebral hemiplegia during 
and for a time after the acute attack, they are generally lessened 
or absent on the affected side. Later they may be exaggerated, 

The deep raflexes are sometimes called tendon reflexes. They 
are brought out by striking a stretched tendon or musele or even 
by tapping a bone or striking the muscular fascia. The deep re- 
flex in these cases is probably a true spinal reflex, though some 
assert that it is due to the direct effect of the concussion or sud- 
den stretching upon the muscle itself (Gowers), which is in a 
condition of slight tonus. Either view involves the integrity of a 
reflex arc. 

‘The deep reflexes are— 

The reflex or knee jerk. The ankle reflex or 
ankle clonus. The wrist reflex. The trieeps-tendon reflex or el- 
bow jerk. The jaw reflex or chin jerk. The light (or pupillary) 
and accommodation (or ciliary) reflexes, 

The patella reflex or knee jerk consists of a sudden eontraction 
of the quadriceps femoris, vastus internus, and subcrurens caused 
by striking the patella tendon when the leg hangs loosely at 
right angles with the thigh. This reflex may also often be pro- 
duced by striking the lower part of the muscle itself, The ac- 
tivity of this reflex ts increased if, at the same time that the blow 
is struck, a voluntary contraction of some other museles is made 
by the patient, Usually the patient is told to pull on his clasped 
fingers, or tightly shut the hands. This process is called the re- 
enforcement of the knee jerk (see Pig. 24). 

The knee jerk is present practically in all healthy persons ex- 
cept the aged. Its absence is always of significance. The nerve 
roots involved are those, intman, of the fourth lumbar pair. The 
peripheral nerve is the anterior crural. The most essential mus- 
ele is the vastus internas (Sherrington). 

Ankle clonus is caused by having the seated patient extend 
the limb and hold it rather firtoly in a semi-tlexed condition. 
‘The physician takes the foot by the toe and heel and quickly 
flexes the foot on the leg. He thus suddenly stretches the calf 
quscles, and they undergo rhythmical contraction. This phe- 
nomenon does not occur in healthy people. An ankle-tendon re- 
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flex, however, is brought out in normal conditions by striking the 
Achilles tendon when the foot is held slightly flexed by the phy- 





Fro, %—Gerrov rue Kame Jeux ay Ke-evroncesaen, 
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‘The “paradoxical contraction” is a name given to the tonic 
contraction of the anterior tibial muscles cansed by the physl- 
cian’s suddenly flexing the foot on the leg, thus shortening 
these museles. This isa rare phenomenon and never found in 
health, The wrist reflex is brought out by striking the wrist 
tendons while the forearm is supinated and held limply on the 
hand of the pbysician. The triceps reflex or elbow jerk is 
brought out by striking the tricops tendon while the arm is sup- 





Fie. %i—Gerrixo Tax Ezow Jenx. 


ported and the forearm allowed to hang down loosely at right 
Angles to thearm. These reflexes occur in normal individuals. 
‘The jaw reflex or jaw jerk is brought out by having the patient 
open the mouth and leave the jaw relaxed. A flat instrument 
like a paper cutter ix then Inid on the teeth of the lower jaw, 
and if this is struck smartly the elevators of the jaw contract. 
‘The light reflex ls caused by throwing a bright light into the 
eye, and the ciliary or accommodation reflex by making the pa- 
tient took at a distant and then at a near object. The pupil 
3 
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normally dilates in the former case and contracts in the latter, 
When the light reflex is lost while the accommodation reftex ro- 
mains, the condition is called the Argyll-Robertson pupil, 

The deep reflexes which do not oceur 
in healthy individuals are: ankle clonus, 
paradoxical contraetion, jaw clonus, and 
usually the wrist reflex. The deep reflexes 
may be brought out by simply striking 
the tendon with the side of the hand or 
the back of a book. For careful work, a 
percussion hammer is very useful. 








Fro. 9.—Gerrive Axnce Cloxea, 


The Rleetrical Conditions in Disturbances of Motility. —These 
cannot be understood without some description of the methods 
of using electricity, and hence the technique of electrical exami- 
nations for purposes of diagnosis will be described under the head 
of Treatment. 

3. EXAMINATION OF THE DisorpDERS oF SENsaTron.—It 
should be remembered that sensations are of two kinds, general 
or common and special. 4 

A common sensation is one which is referred to the body. A 
special sensation is one which is referred to the external world, 
and in particular to the object which causes the stimulus, The 
pain from a knife cut is referred to the body, and is a common 
sensation, The coldness felt when a knife blade is laid on the 
skin is referred to the knife, and is a special sensation, 

* The sensory functions to be examined are: 

The cutaneous. 

‘The muscular, articular, and tendonous. 

‘The visual, auditory, olfactory, gustatory, and space senses. 

Visceral and general bodily sensations. 

The cutaneous sensations are: (1) The tactile sense, which in- 
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‘cludes pressure and contact; (2) the temperature sense, which in- 
eludes the heat sense and cold sense; (3) the pain sense. The first 
‘two are special senses, the last is a general sense.* 

To test the tactile sense, blindfold the patient and use the 
sthesiometer. This is an instrument with two rather blunt 
points, which can be separated or approximated. A hairpin or 
two ordinary pins can be used In its stead. Its use depends upon 
the fact that the power to appreciate the contact of two points 
on the skin gradually approximated varies with the tactile sensi- 
bility of the patient. The tongue, finger tips, and lips are the 
most sensitive points. The back, arms, and thighs the least sen- 
‘sitive. 

The following table shows the average distance at which two 
points are appreciated as such by an intelligent adult: 


‘Tip of tongue, . 1mm. (gy in.) Tip of toes, choeks, 
‘Tip of fingers, . 2 “ eyelids, . . . 12mm 
ORO F a Temple .  . 16) * 
Dorsal surface of Back of hands, . 30" 
fingers, . . . 6“ Nees at 

Tip of nove, . . & “ Forearm, leg, back of 
Forearm,. . . 9 “ foot, na ae = 
Back,.  . a-30 “ 
Arm and thigh, 30 4 


The figures vary somewhat with the thickness or softness of 
‘the skin and with the dulness or keenness of the nervous organi- 
zation. If the distances are double those given above, it may be 
considered in most cases abnormal. 

The tactile sense may also be tested by the writing method 
{Rampf). Figures or letters are written upon the skin with a 

instrument, and the patient asked to tell them. 
‘The figures drawn are made larger or smaller in accordance with 
the decrease or increase of sensibility, The following table shows 
the different sizes as appreciated on the normal skin: 


Finger tips, eis +s « » OFem Gin) high 
Er ir TS) = 
PS Ce : 
TEPC 5 x « » 1% “% 4 
CEES Gs 6 5 ls ls lt ~ it 
Arm, forearm, and back of hand, . 1.5to25“ (jtofin.) “ 
. 3° ee 1L6to35“ * * 
rr Sita! tS) 





Pay chologtte deny the independence of the pain sense and assert that It ls ouly 
mquallty of motlification of other menses, 
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The sense of contact which isa form of tactile senso is tested 
by drawing one's finger or a bit of cotton lightly over the skin. 
‘The sense of locality or power to localize a point on the skin that 
has been touched varies with the tactile sense and with the 
muscular sense. It ix tested by placing the 
finger lightly on a given spot and telling the 
patient with closed eyes to place his finger 
on the part touched, He should come with- 
in 6 em. of it. In slight degrees of anas- 
thesia dependent upon disease of the sensori~ 
motor areas of the cortex of the brain, this ix 
an important test. Further tests may bo 
made by moving points along the skin and 
asking the patient to indicate the direction 
of the motion; or by laying various shaped 
objects on the skin and asking the patient 
to tell their shape or position. Still another 
method is recommended by Oppenheim. It 
consists in testing at the same time with the 
wsthesiometer symmetrically situated parts 
of the skin on the two sides of the body. 

'To test the pressure sense, use, if desired, 
the bar esthesiometer. A more convenient 
way is to have the patient rest the hands on 
a table and then try and determine the 
weight of different objects, The lightest 
weight that can be appreciated on the hands 
or face is one of about 0,02 gram (gr. #). 
Differences of light weights of 1 and 5 grams 
and of 25 and 80 grams are about all that can 
be ordinarily appreciated by theskin. Much 
smaller differences, of 0.5 to 2 grams, can be 
detected if great care is used. Weighted 
rubber halls may be used in the foregoing 
test. I prefer to use differently weighted 
metal bodies, held by a wire, Pressure sense 
is acute on the forearm and abdomen, where 
Pio. 7-—Commurioy Weality sense is feeble; also on the brow, 

Zexruenonsren. temples, and back of the hand. 

Most of the above tests are not ordinarily 
needed. With two pins, using the heads, the presenee and de- 
gree of anmsthesia can be detected and approximately measured. 

The temperature sense is tested by test-tubes filled with hot 
and cold water, or by using hot and cold spoons, or roughly by 
breathing and then blowing on the part, A thermo-esthesiome- 
ter may be used. This has a round, flat surface 1 cm. in dlame~ 
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ter, and contains in its terminals thermometres by which the de- 
gree and differences in temperature may be noted (Fig. 27). A 
small heated or chilled surface ix appreciated much less easily 
than a large one. The indifferent range where objects are felt to 
‘he neither warm nor cold is from 27° to 30° C. (80.6" to 86° F.), 
Fine differences (0.2° to 1.5° ©.) are appreciated above the in- 
different range. Lower down in the seale, differences from 1° to 
13° ©, 2" to 3" FP.) are appreciable. Itmay be considered a mor- 
bid symptom if temperatures of 60° to 65° F. are not felt as cold, 
‘or temperatures of 86° to 95° F. are not felt as warm; also if be- 
tween the ranges of 1° C. (82° F.) and 40° ©. (104° F.) differences 
of 2° C_are not appreciated, 

A painful degree of sensitiveness to heat or cold sometimes 
exists. These conditions are called hyper-thermalgesia and hyper- 
eynigesin (Skinner, Starr), When the heat or cold is intense, a 
sensation of pain is felt. Cold-pain Is produced more easily in 
some places, such as the elbow, than others, as, for example, the 
Ginger tips, Cold-pain is produced by temperatures of from 
+28 C, to=-11.4°C, Heat-pain is produced by temperatures of 
from 36.2" C. to 52.6" C. 

‘The pain sense is tested by pricking the skin with needles or 
the sharp points of an esthesiometer. The faradie battery with 
metal points or a wire brush may also be used. Instruments for 
pinching the skin and measuring the sensibility by the strength 
of the pinch have been devised. The power of localizing patr is 
lessened in proportion to the analgesia. 

‘The muscular sensibility, i.¢., the gencral or pain sensation of 
tmuscles, is tested by passing the faralic current through the part. 

Painand sense are usually affected together. 

Delayed Sensation.—Tho time taken for a sensation to be felt 

and produce « voluntary response is, for— 


eee catsha hand, about - +»  » 012 second 
- — * . : -017 
Hearing, . pec Se ees oe 
oa eens! me 
nr . « « »« O18 “ 


‘The tactile sense, as well as the other special and the general 
sensations, may show adelay in conduction, The tactile sense 
especially should be tested on this point. The delay may amount 
to several seconds. 

Double Sensations or Polyesthesia.—When the touch of one 
point is felt as two or more, the symptom is known as polyms- 
thesia, 


| Referred sensations and alochiria ure described under Symp- 
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Tests for the Condition of the Special Sense of Muscles, Joints, 
and Tendons, i.c., for Atawia,—Anwsthesia of the special sen- 
sory nerves of the muscles, joints, and tendons causes ataxia and 
inco-ordination. Muscle anesthesia causes chicfly a loss of weight 
sense or loss of power to determine weights. It is tested by the use 
of weights suspended by a string so as to exclude pressure sense; 
also by causing the patient to squeeze a dynamometer up to a 
certain fixed number. 

In articular and tendonous anesthesia 
there is loss of posture senso, It is tested by 
the physician's moving the patient's limbs 
and having the blindfolded patient tell & 
in what direction the movement is made. 
Or he Is told to follow with one limb the 
movements which the examiner makes 
with the other. 

Muscular, articular, and tendonous an- 
ssthesia usually exist together; there is 
then a combined ataxia, Combined ataxia 
shows itself in standing and in locomotion 
and other voluntary movements, Thus wo 
havea static ataxia and locomotor or motor 
ataxia. Static ataxia or inability to stand 
(or sit) without swaying or irregular move- 


2 ® 


Sol Bo. % 
Fro. 2.—Araxtaoname, No, 1, Made with eyes 
Mio. —Araxiageaya, ‘open; No. 2 made with eyes closed, 





ments is tested by making the patient stand with the eyes closed. 
and the heels and toes close together, 

Normally, the head moves not over an inch in this position, 
and the patient holds the head and body more rigid with the 
eyes closed than with them opened, In ataxle states the reverse 
is true, and decided swaying or even complete loss of equilibrium 
occurs with the eyes closed, or even with the eyes open, and the 
base narrowed by putting the fect together, This phenomenon 
is called the “ Brauch-Romberg symptom.” In static ataxia, mus- 
cular and articular sensations are both involved. The degree of 
this can be accurately measured by the ataxingraph. With the 
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‘eyes open a healthy person standing erect with feet together tends 
to sway forward, The antero-posterior excursion of the head 
averages 3.7 em. (1j in.), the maximum being 9 cm.(3}in.). The 

pexoursion averages 1.0 cm. (f in.), maximum being 5.4 cm. 
With the eyes closed the antero-posterior excursion, averages 3.4 
em. (1j in.), maximum 3} in; the lateral excursion 1. em. (1f in.), 
maximum 6.8 em. (2¢ in.). 

In other words, the person normally stands a little steadier 
with the eyes closed, the average excursion being 14 x $ in. with 
re care alien and Braskett 

Ataxia of motion is tested by the gait. The patient can- 
not walk a straight line and cannot walk without watching the 
floor with tho eyes. The arms cannot be moved in a co-ordi- 
nate way. With the eyes closed, the patient cannot place the fin- 
ger on the tip of the nose, or lobe of the ear, orany indicated spot. 


PER EeEA TESST TS tan ta ss The patent Kaace 
upon a given line ten feet long in walking; how near he can 
place the finger upon the centre of a board marked like a target. 
The patient is placed ten feet away, and made to walk directly 
at it and place the finger In the centre. 

‘To sam up the foregoing, we have: 








ay aa this, certain pap ep tavern sot 
= to. and are disorders of the sensori-mot 

‘areas or efferent nerve tracts, “gine it abuolutely esta established 
‘the ‘above-described forma ataxia there is not an in- 


Vision.—The special modes of examination are given under 
the head of Diseases of the Optic Nerve and Ocular Muscles. The 
sae ty pederengai neurologist must investigate are visual 

acuity, astigmatism, errors of refraction, limitation of the visual 
retraction of the bulb, color-blindness, the 
state of the papil and its reflexes, 

_ Hearing.—Phe special methods of examination are given else- 
where. The points chiefly to be investigated are acuity, range, 
‘bone conduction, aerial conduction, electrical reactions. 

Sense of Smell.—See p. 107. 

Sense of Taste. —See p. 146. 


CHAPTER IV. 


THE CAUSES AND THE PATHOLOGY OF NERVOUS 
DISEASES, 


GeyxRaL Erroroay. 


THE subject of the causes of nervous diseases must be studied 
from two points of view. 

First, we must learn the predisposing and exciting canses of 
nervous diseases in general. Second, we must learn the causes of 
the particular pathological change which constitutes the disease, 

I. The causes predisposing to nervous disease relate to age, 
sex, condition, heredity, ruce, climate, civilization, occupation, 
habits, diatheses, infections, and poisons. 

Ageand Developmental Influences.—In early age, paralyses and 
convulsive troubles are more frequent, while sensory neuroses 
arerare. In adolescence, many severe constitutional neuroses and 
neuropathic tendencies develop, but organic disease is rare, In 
adult life, the inflammatory and degenerative troubles are at their 
height. In old age, those disorders which are dependent on dis- 
‘ease of the blood-vessels, such as apoplexies and softening, appear, 








The special nervous defects and disorders more especially as- 
sociated with early developmental influences are these (Clouston): 

1. Of the embryonic stage: A cophaly, genetous idiocy. 

2 Of the period of most rapid brain growth—birth to seven 
Convulsions, pavor nocturnus, tubercular meningitis, mon- 
ingeal hemorrhage and encephalitis, epilepsy, idiocy, infantile 
paralysis, neurotic fever, febrile deliriam. 

8. Of the period of co-ordination of motion and emotion—seven 
to thirteen: Chorea, epilepsy, asthina, migraine, myopathies, 
hereditary degenerations of the cord. 

4. Puberty and adolescence—thirteen to twenty-five: Epilepsy, 
neurasthenia, hysteria, migraine, sexual perversions, paranolac 
tendencies, hereditary myopathies and myelopathies, insanities, 








Sex.—Sensory and functional disorders are more frequent in 
women; motor and organic disorders more frequent in men. 

Condition and Ocenpation.—No general facts will be laid down 
here, Colibates, however, it may be said, suffer more from ner- 
vous disorders than married people. It will be shown later that 
certain oecupations entail special nervous disorders, and that 
in-door lifs promotes functional nervous diseases, 
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Habits.—Excessive indulgence in alcohol is a most prolific 
cause of nervous disease, chiefly by the action of this substance 
on the blood-vessels and the stomach. Exeesses in eating, in tea- 
drinking, irregularity in sleeping, and bad habits of working pre- 
dispose tonervous disease, Sexual excesses are usually the result 
rather than the cause of nervous disorders, 

Heredity.—There are few nervous diseases which are, strictly 
speaking, inherited. Butan over irritable, unstable, inadequately 
developed, and badly nourished nervous system—one with a ten- 
ee ‘be inherited. This is known’as the neuro- 
pathic constitution. Excessive intellectual labor and mental 
strain during the time when children are being propagated 
tends to produce a neuropathic taint in the descendants. 
When both parents are themselves of a highly nervous tempera- 
ment, their children are apt to be more so, The existence of one 
of the severe forms of constitutional nervous disease, like 
epilepsy or hysteria, in one parent is likely to produce neuro- 
pathic children. Intermarriage does not cause neuroses, un- 
Jess father and mother are of closely alike temperaments, 
Excessive aleoholic indulgence in one or both parents, syph- 
flis, injuries or fright to the mother during pregnancy, may result 
in neurotic children. The mother transmits neuroses and neuro- 
tie tendencies more than the father, A certain form of nervous 
alisease may not be transmitted in the direct line, but will be 
found in different branches of the same family, as, for example, 
in uncle, nephew, and cousin, This is then called a “ family dis- 
ease.” 

Climate and Civtlization.—Nervous diseases are most frequent 
in temperate climates, and in those which are dry and elevated, 
‘They increase with the progress of civilization and the greater 
strain, complexity, and luxury of modern social life. Those 
organic nervous diseases which are largely dependent on vascu- 
lar disease are frequent in the poorer classes among whom 

alcoholism, and bad feeding prevail. Functional and de- 
generative disorders are frequent in the higher classes. Nervous 
diseases, if we except those of the degenerative type, prevail more 
in urban populations. 

Diatheses.—The rheumatic and gouty diatheses predispose to 
nervous troubles, more especially those which are of a peripheral 
and functional nature. Lithemia, a condition in which the pro- 
ducts of tissue waste are not properly oxidized and eliminated, 
has a similar influence, 

Trauma end Shock.—Hemorrhages and trauma may be a di- 
Feet canss or may predispose to nervous disease. Trauma and 
shock may cause functional diseases such ax neurasthenia, or may 
Jead to the development of insanity or indirectly to degenerative 


—— 
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organic disease. Mental shock, and especially a fright, oftener 
than severe bodily injury, leads to the development of functional 
neuroses, Hemorrhages, exhaustion from excessive work, and 
anxiety are potent causes. 

Infections.—In comparison with their frequency, the infective 
fevers are not great factors in producing nervous disease, but 
pene ere play an important part. Scarlet fever is 

most dangerous disorder in this respect. Measles perhaps 
be Aa then follow diphtheria, typhoid fever, and pertussis, 
Among chronic infections syphilis ranks first; malaria, the pel- 
lagra, and beriberi are also to be mentioned. 

Poisons.—Alcohol, tea, coffee, and lead, mercury, copper, arse- 
nic, are to be placed among the frequent causes of nervous disease. 

Reflex Causes.—Among other causes are local disease of vis- 
cera, such a4 renal, uterine, and ovarian diseases, dyspeptic and 
liver disorders, visual and auditory troubles. 

IL. The causes of particular pathological types of disease. 

Inflammatory diseases of the nervous system, as of other ays~ 
tems, are caused almost always by microbie infection. This is 
brought about directly by injury and exposure to external agen- 
cies or indirectly through the blood, Inflammatory disorders oc- 
cur oftenest in early and middle life, and in men oftener than in 
women. Degenerative diseases are observed oftenerin middleand 
later life, and result from excessive nervous strain, syphilis, ex- 
posures, poverty, chemical poisons, alcohol. Heredity Is also an. 
important factor. 

Diseases of the blood-vessels occur in middle and later life, 
Bright's disease, the gouty diathesis, aleohol, syphilis, over-feed- 
ing, and chemical poisons such as lead are among the causes 

Functional spasmodic disonses usually develop early in life 
when general in character, like epilepsy and chorea; bat later in 
adult life if local, like writer's cramp and wry-neck. They often 
follow infective fevers, Hereditary influence {s here important, 

Functional sensory disorders rarely begin before the age of 
seven to ten, and are more common in women and in temperate 
climates. A certain class of them, however, like facial neuralgia, 
develop with the degenerative period of life, 

General nutritional digorders, like neurasthenia, are more fre- 
quent in youth and middle life, in active and new ei 
in temperate climates, especially those which are dry and cool or 
elevated. 

Diseases of the peripheral nerves are caused by injuries, and by 
poisons like aleohol or infections like that of beriberi or by the 
auto-toxemia of gout, rheumatism, and diabetes. They oceur 
ebiefly in early and middle life. 


—— 
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GENERAL PATHOLOGY. 


‘The nervous system is composed of nerve cells, nerve fibres, 
connective tissue, the neuroglia, blood-vessels, and lymphatics. 
Its disorders involve one or more of the above tissues. 

The following is a list of the forms of disease which affect the 


disorders, 

IyFLaAMMATION.—The pathology of most of the above types of 
Aisense will be given elsewhere, and does not call for discussion 
here, It is, however, of the utmost importance that the student 
have a clear understanding of the nature of inflammation and 
degeneration as they affect the nervous tissue. Inflammation is 
a morbid process which has to deal primarily with blood-vessels, 

and connective tissue. Inflammation, teleologically, 
is the reaction of the organism vo an irritant. Wherever there is 
inflammation, there is irritation, The irritant in inflammation is 
‘always the product of microbic action or of some irritat- 
ing product of tissue change. Without some microbic or tissue 
irritant there can be no inflammation, We make this exception 
only: that certain chemical substances, such as alcohol, arsenic, 
and lead, may at times excite a form of inflammation which is, 
however, probably, primarily a degenerative or destructive pro- 
cess. Inflammation, when the irritant is removed, tends to sub- 
aide. It is a regressive, not a progressive, process. Bearing these 
facts in mind, it will be found that inflammations of the nervous 
tissues never or very rarely occur without the presence of some 
tmicrobe orsome destructive process whose irritant products excite 
inflammatory reaction. 

Tnflammations may be divided into the (1) exudative and the 
(@) productive forms (Delafield). The exudative inflammations 
may be simple, without necrosis, with necrosis; purulent; pur- 
alent and necrotic. 

1, Simple exudative inflammation is accompanied with con- 
gestion stasis, emigration of white corpuscles, and perhaps diaped- 
esis of red cells, transudation of blood serum, and formation of 
fibrin, the total result being an exudate containing white blood 
cells, now called pus cells, and fibrin in varying proportions. 
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‘There is, in some cases, no destruction of tissue; and on subsi- 
dence of the inflammation the tissue retarns to its normal eondi- 
tion, In other cases the inflammatory action destroys some of 
the nerve tissue. 

In purulent inflammation there is Great accumulation of pas 
colls and less relatively of fibrin. 

If the tissue is destroyed, it is a purulent and necrotic inflam- 
mation. 

In some exudative inflammations there is increase of connective 
tissne from the start, and the process continues till the Inflam- 
mation subsides. Most exudative inflammations are acute or 
subacute. Inflammatory edema is a form of exudative inflam- 
mation, 

2 Productive or proliferative inflammation is a process in 
which there is little congestion and exudation, while new con- 
nective tissue isslowly formed. Productive inflammation is usu- 
ally chronic; tubercular and syphilitic processes are varieties of 
productive inflammation. 

‘The microbes which are known to produce inflammations of 
nervous tissues are: the ordinary pyogenic streptococeus, the 
diplococcus intra-cellularis, the diplococeus pneumonim, a bacillus 
like that of typhoid fever. The bacillus tuberculosis sometimes 
causes a purulent inflammation. The supposed rabies bacillus, 
the bacillus of leprosy, the anthrax bacillus, and the micro-organ- 
ism of infectious multiple neuritis may be added to the list. 

‘The principal poisons which may cause chronic productive in 
flammations are alcohol, lead, and arsenic. 

Certain irritating auto-toxmmic agents, such as occur in gout, 
rheumatism, diabetes, and “states of Inanition, appear able at 
times to cause productive inflammations. 


CLASSIFICATION OF INFLAMMATIONS, 


Form, Cause, Example, 





Simple exudative, with Mierobie or toxic. | Meningitis, 
or without necrosis, | Poliomyelitis. 
Purulent, with or with-| Microbie ., .|Moningitis and 
out necrosis, 
Microbic ,. 


) mys 
Productive or prolifer |Stierbic or toxie|Chront® ment 
ve 





Taproas neuritis, 





DEGENERATIONS AND SCLRROSES.—By degeneration is meant 
a gradual death of the nerve cells and flbres, or in other words 
of the parenchyma of the organ. The cells swell up, becoma 
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granular und fatty, and then either break up and become ab- 
sorbed or enter into a condition of a dead coagulum (coagulation- 
necrosis). Degenerations may be acute or chronic, primary or 


Acute degeneration causes a condition known as softening or 
necrosis. It is due to cutting off of vascular supply, direct injury, 
and to necrotic and inflammatory poisons. Acute degeneration 
may be followed by a reparative process which is called a repar- 
ative or reactive inflammation, and which ends perhaps in pro- 
ducing a cieatrix or sclerosis. 

Chronic degeneration is accompanied and followed by a prolif- 
erative process which results in the production of connective tis- 
sae and sclerosis. 

Selerosis is a process of connective-tissue proliferation, as a 
result of which the normal or injured parenchyma is supplanted 
by fibrous tissue, The word sclerosis is usually employed in de- 
seribing degenerative diseases, though it indicates the result 
rather than the primary nature of the process. 

A primary degeneration is one in which the process is due to 
inherent defect in nutrition or to some poison acting directly on 
the cell or fibre. 

A secondary degeneration is one that is due to a cutting off of 
nerve fibre or cell from its trophic centre, or to an injury or shut- 
ting off of its vascular supply. Ordinarily, in speaking of second- 
ary degenerstions one refers to those due to the first-:nentioned 
class. Practically, primary and secondary degenerations often 
occur in the same disease. 

Examples. 
| Myelomalacia, 

Progressive museular 

atrophy, 

Locomotor ataxia, 
Chronic myelitis, 


Secondary and mixed } Secondary lateral 
sclerosis. 





Degenerations are caused by certsin poisons, such as arsenic, 
phosphorus, lead, and the poisons of infectious disease. Degen- 
erations also result from obliterating arteritis such as oceurs in 
old age or from humoral poisons. Degenerations sometimes are 
due apparently to an inherent defect in the cell nutrition—a pre- 
mature death of it; also to causes yet unknown. The question 
as to whether certain scleroses are forms of productive inflamma- 
tion or of chronic degeneration fs one still undecid It is 

however, that many of the so-called chrot inflam- 
tations of the nervous system are really degenerative processes, 
and that the primary trouble isin the parenchyma, and notin the 
connective tissue. 
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Gliosis.—It is contended by some French pathologists (Chaslin, 
Déjerine) that some of the chronic degenerative diseases are the 
result of a proliferation of neuroglia, not of connective tissue, 
This process is called gliosis, Its existence is not yet satisfactorily 
established. 

Nutritive and Functional Disorders.—A fundamental pecu- 
Harity of nervous tissue of man must here be noted, 

Nerve cells once destroyed never develop again. 

‘The same is true, though not so absolutely, for the nerve 
fibres running in the central nervous system. 

Peripheral nerves may grow again when cut or destroyed. 
‘They always grow from their trophic centre. Nerve tise in 
brain, cord, or periphery can never be sutured so that it will 
fanetionally unite by direct union, Thereare a few apparent ex- 
ceptions. 

A further peculiarity of nervous tissue is that it is depend- 
ent for its integrity upon two things, blood supply and trophic 
influences. The nerve cell is solely dependent on a proper sup- 
ply of blood, and dies when this is withdrawn. But the nerve 
fibre is more dependent on the trophic influence of the cell to 
which it is connected and of which it is a prolongation. It dies 
when cut off from its cell, but it can get along for a time with 
but little direct blood supply. 

Underlying nutritive and fanctional disorders there exist: A 
congenital inadequacy of the nervous system todo ite work. Dis- 
turbances in blood supply. Poisonous conditions of the body, 
due to substances generated within or introduced from without. 
Reflex irritants. Exhaustive conditions from overwork. 


CHAPTER Y. 
HYGIENE, PROPHYLAXIS, TREATMENT. 


Is the treatment of nervous disease, the physician attempts~_ 
‘L To relieve distressing symptoms 2. To secure radical cure. 
%. To prevent return, This calls for various measures which 
may be classed urfder the heads of general hygiene, diet, ex- 
ercise, climate, hydrotherapy, massage in various forms, electri- 
city, drugs, external applications, and surgical intervention. 

GENERAL HyGiexe.—To secure and keep steady nerves, and 
to prevent the supervention of organic nervous disease, would 
require a considerable reconstruction of the present social systein. 
Iean only give some hints as to the kind of advice physicians 
should give to help along the desired end. Thus two people of 
‘Very nervous temperament should not marry. Children should 
be brought up to eat slowly a mixed diet, to sleep early and 
ong, to play in the open air, to learn self-control and obedience. 
‘Their parents should keep from them all infective fevers, 
Adults need to keep in mind but two words—moderation, exer- 
cise. With these they need not fear the use of alcohol, tobacco, 
tea, coffee, or even occasional irregularities in sleeping and 
eating. Physical and mental shocks, infective fevers, poisons, 
and syphilis are prolific promoters of nervous disease. 

Diet.—For brain-workers in general, the best diet is a nitroge- 
nous one, but it should contain some fat. Water should be 
drunk plentifully except by the obese, while the total amount of 
food should be less than when severe muscular exercise is taken. 
‘The best foods are meats, especially fowl; fish, eggs, milk, 

eocoa, green vegetables, and stale bread with plenty 
of butter. If there ix a tendency to constipation, farinaceous 
foods and green vegetables may be made the prominent articles 
of diet in one of the daily meals, and stewed fruit and some 
alkaline water added. The drinks of brain-workers should be 
mainly plain and alkaline waters, Alcohol can be taken in 
moderation by some brain-workers without harmful results. It 
tay even secure an increased capacity for work. 

Tn persons of a sensitive and irritable nervous system, those 
who are clussed popularly as “ nervous," neurasthenic, or hysteri- 
cal, the above rules apply as to a nitrogenous diet, plus as much 
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fat as can be digested. There isaclass of nervous persons who of 
themselves find that they cannot take anything sweet without 
producing headaches, rheumatic pains, and dyspeptic symptoms. 
These persons should live on meats, fish with butter, oysters, 
cream and inilk, cod-liver oil, and fat pork, Beef tea with the 
white of an egg or some peptonoids forms a very nutritious dish. 
It has been the canon of medicine for many years that animal food 
must be the soul of the neurotic’s diet. Most nervous persons 
find inaddition that green vegetables like spinach agree very well 
with them. Stule bread can be taken twice a day freely, plenty 
of butter being used upon it. The dietetic breads from whieh 
the starch has been removed are sometimes useful, but are, as 
arule, unpalatable, and soon cause disgust. 

When a rigid dict is to be laid down, there is no better list for 
nervous invalids than the following: fowl; beef; mutton and 
lamb; fish, boiled or broiled; oysters; milk; butter; eggx, mw 
or soft-boiled; cocoa; graham bread and gluten bread; spinach; 
Brussels sprouts; string beans; stewed fruits slightly alkalinized. 

Nervous patients, especially hysterical patients, should not use 
alcohol at all, Tea and coffee can be taken in very small amount. 
‘The various alkaline mineral waters may be used temperately 
with impunity, but none of them have much specific effect in re- 
lieving nervousness or curing the nervous temperament. 

Water should be drunk between or before meals and a moder- 
ate amount at ineals. At least three pints of liquid should be 
taken daily, American neurotics do not drink water enough, 
‘They have half-desiccated nerves, and desiccation Increases ner- 
yous irritability. An exclusive milk diet is indicated in some 
forms of hysteria, hypochondriasis, and neurasthenia accom- 
panied with dyspepsia. Karell’s method Is to give four to eight 
ounces of warm skim-milk atS AM., 12M.,4 P.at,and 8r. The 
amount is gradually increased. 

Exercise.—As a prophylactic against nervous disorders, the 
value of exercise, if taken out of doors, ean hardly be overesti- 
mated. Brain-workers are better for moderate exercise, but 
they do not need much; and after twenty-five, severe intellectual 
work ean rarely be done by persons in athletic training. Before 
the age of twenty-five, when the system is exuberant with vital- 
ity, bard study and hard physical exercise can be pursued success- 
fully together by some. Persons of a neuropathic constitution 
are benefited by regular exercise only when it interests the mind. 
Tn-door gymnasium exercise with the ordinary apparatus does no 
good except through the bath that follows it. In many forms of 
chronic organic nervous dixease exercise is to be prohibited. 
These will be discussed later. 

‘The best forms of exercise are those (1) which take one out of 
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_ doors, (2) interest the mind, and (3) call into play the muscles of 
the chest and arm. Walking fulfils but two and often only one 
‘of these conditions. Calisthenics are useful when they interest 
and are vigorously done. Horse-back riding and bicycling fulfil 
best the conditions required for a good forui of exercise, And bi- 
cycling is the cheaper, more practicable, and generally better liked 
ofthe two. Dr, Graeme M. Hammond has called attention to the 
special valne of cycling in nervous diseases. Lawn-tennis, bad~ 
minton, golf, are all exercises which can be taken up by both 
sexes and at nearly all ages. 

Hyproragnary.—iydrotherapy is the science of applying 
water in the treatment of disease, The modes by which it is 


1. Tonte Hydrotherapy.—For purposes of stimulating nutri- 
tion and increasing vasomotor tone we employ cold plunges, the 
rain bath or showor, the jet, cold sponging, cold sitz-baths, cold 
sheets, local applications of ice or cold compresses, or cold rub- 
bing, iee-bags, brine baths, brief cold packs, and sea bathing. 

The Cold Plunge—The putient fills the bauh-tub with water 
at from 60” to 70°F, He then slips in, and at once jumps outand 
rubs himself vigorously until reaction occurs, 

‘The Rain Bath, Jet or Needte Bath—The patient stands in 
a tub with the feet preferably in warm water, and allows the cold 
water to fall on the back and rest of the body for one or two 
minutes. Or asolid jet of cool water is thrown with force upon 
the back of the patient, by an attendant who stands ten ortwelve 
feet away. The cold jet may be alternated with warm. Cold 
sitz-baths are taken at a temperature of 70° to 80° F. from ten to 
thirty minutes. The cold sheet or drip sheet is used by wring: 
ing & cotton sheet out in cold water and wrapping it suddenly 
about the standing patient, who is then vigorously rubbed. 

Tee-bags are worn upon the spine for one or two hours once or 
‘twice, or oftener, daily; or they may be applied for one or two 
hours at night. Most of these measures have a general stimu- 
lating and tonic effect. 

The half-bath and wash-off consixts of a tub partly filled with 
‘water ata temperature of 65° to 70" F. The water only half covers 
the reclining body. While lying in it, the patient is vigorously 
rubbed. A cold cloth may be laid on the head. After five to 
twenty minutes, affusions of colder water are poured over the 
shoulders. The bath may be made, as warm as 80° ut first. 

4 
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Brine daths contain about two per cent of salt, this being 
about the amount in sea-water—twenty-five pounds to thirty 
gallons of water. They Sagi LLs tebe eant iat meee 0 

twenty to thirty minutes daily, or cool baths at a temperature of 
BE: tiny Da given fen Bv6 te tab ines ee oe oa 


nonfebrile persons, cold applications abstract some heat, but 
they also stimulate the heat-producing centres, so that the total 
effect is to increase the heat of the body. Only very cold baths 
Jessen heat production as well as excretion of COs. Cold baths at 
first accelerate and then tend to retard pulse and respiration. 
Cutaneous sensibility is at first increased. After a cold bath 
there isa sense of exhilaration and increased muscular power, 
provided the bath be not too cold or too long continued. The 
duration necessary to produce a reaction varies with different 
people, and some weak and sensitive patients never can be made 


congestion of the viscera and mucous membranes is prevented, 
‘The shower and jet furnish the most valuable means of securing 
tonic effects in nervous disorders. These are not used with cold 
water alone. It is often better to apply at first a warm stream 
at 95° or 105° #., and then gradually lower it, or to apply the hot 
and cold jets alternately. In this way tonic effects can be ob- 
tained even with very feeble persons, 

2. Sedative Hydrotherapy.—The sedative baths are the luke- 
warm bath, the wet pack, Turkish and Russian baths, the hot 
altz-bath, pedal baths, compresses and fomentations, and hot- 
water bags. 

The lukewarm bath is given at a temperature of 95° to 98° PL 
for ten minutes to half an hour daily. If a slight tonic effect is 
desired also, the patient should receive an affusion afterward, 
ée., basins of cool water at 60° to 70° F. should be poured over 
the shoulders. The addition of salt or of pine-needle extract is 
often useful. 

The Wet Pack.—A large, thick blanket is spread upon the bed, 
and upon this is laid a linen or cotton sheet wrung out in cold 
water, 40° to 60° P. The nude patient lies on this, and the sheet 
is then smoothly wrapped about him, the head and feet not 
being included. The sheet Is carried between the legs and made 
to lie evenly in contact with.the body JThei the blankets are 
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folded over him, and other blankets may be piled upon this, 
Sometimes it is well to place hot-water bottles at the feet and a 
cool compress on the head. The patient lies In this pack for 
thirty to forty-five minutes and is then rubbed off. A cool affu- 
a Alene In delicate patients it is well at first to 
simply wrap the patient in warm flannels until free perspiration 
results, ilitren fret cold aitonlon oe -washrol and rebbing? 

In Turkish baths the patient is exposed to a temperature at 
first of 190° or 140° F. for fifteen to thirty minutes, and then to 
-one of 160° F. or 200° F. for a shorter time. This is followed by 
tmnssage and a cold affusion or plunge or shower. The effects of 
these baths are somewhat tonic if not too prolonged. The pa- 
tient should never go into the hotter rooms until he perspires, 
and he should select bath-rooms that are well ventilated. Rus- 
sian baths have similar effects, but the bodily temperature is 
raised to a higher degree in them than in Turkish, owing to the 
lessened amount of perspiration due to the presence of steam, 

Hot Sitz-Baths.—The patient sits in water at a temperature of 
100° to 125° F. for twenty or thirty minutes. Sometimes mustard 
isadded. Hot compresses consist of layers of flannels wrung out in 
hot water and covered with dry flannels and rubber cloth. They 
are used to relieve local pains and inflammations They may be 
applied over theabdomen for insomnia. Hotsprays and douches 
are aved forsimilar purposes as fomentations. The hot spinal bag 
is applied at a temperature not above 120° F. 

;—Warm baths, if applied in the form of the 

moist pack, followed by sponging with tepid water, lessen tem- 
perature by increasing heat radiation and conduction. If applied 
80 as toprevent radiation, the bodily heat is raised. Warm baths 
inerease the circulation of the skin, lessen cutaneous sensibility, 
withdraw blood from the central organs, increase the exhala- 
tion of CO, but lesson the respiratory activity on the whole, 
Nitrogenous metabolism is increased from two to three per cent, 
and more urea is exereted. Pulse and respiration are increased. 
Nervous excitement is lessened, and the general effect is to enuse 
sedation and a feeling of Ianguor, The wet pack is a most use- 
fulsedative in neurasthenia and insomnia, and may take the place 
of medicinal sedatives, like the bromides. It should be given 
‘three or four times weekly, or for a short time daily. The luke- 
warm bath ranks next in its sedative efficacy, It is believed that 
of water to the fect and abdomen especially affect 

the intra-eranial circulation; given to the thighs and wrists, the 
¢irenlation; cold causing congestion, and heat anm- 

tia, of the distant parts. Cold to the spine is believed to cause 
‘at first constriction, and later dilatation, of the thoracic, abdemi- 
‘al, and peivie viscera; heat has the opposite effect. Hence cold 
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applications are used to relieve cold feet and anmmic conditions 
of the viscera. 


‘The fact must be borne in mind that cold baths and frequent 
bathing of any kind debilitate some few persons, 

MassacE.—The term massage may be made to include all the 
manipulations of the body for the purpose of curing disease. The 
different methods of applying it as classified by Jacoby are: 

Effeurage or gentle stroking. The maximum force to be ap- 
plied here should not exceed the weight of the hand. Massage 
@ friction or rubbing. Energetic strokes with one hand and 
strong circular or to-and-fro friction with the other. Pétrissage 
or kneading. Tapotement or percussion with the fingers, hands, 
orinstramonts. Hunctional movements, passive, active, and com- 
bined with movements made by the operator, 

The physician may be reminded that a male operator is a mas- 
seur, a female a masseuse, and that the patient is massed. 

Massage accelerates the lymph and venous currents, and thus 
promotes absorption. It increases the rapidity and force of the 
heart-beat, except abdominal massage, whieh slows the heart and 
helps to relieve local congestions and inflammatory deposits, It 
presses and stretches the terminal nerve filaments, increases the 
irritability of motor nerves and the contractility of muscles. It 
may oither increase or lessen the irritability of sensory nerves 
according as it is applied. Of the various forms of massage, ta- 
potement is the most frequently useful, and is the kind almost 
exclusively used in neuralgins, It is applied not only with the 
fingers and hand, but also by the ald of rubber tubes known as 
musele beaters, rubber balls with rattan or whalebone handles, 
percnssion hummers and various percuteurs, such as Granville’s 
and Jacoby's, 

Massage is of considerable value in certain forms of atonic 
nourasthenia and hysteria, associated with anemia, dyspepsia, 
and feeble circulation, in hemiplegia, in the paralyses of periph- 
eral origin, in functional spasin, especially in some forms of 
writer's cramp and allied neuroses, in cerebral hyperwmia, in- 
somnia, constipation, and in headache, and some neuralgins, 
expecially those about the head, neck, and arm. It is contra- 
indicated in heart disense, arteritis, or where there Is danger of 
dislodging a thrombus, 

CLIMATE IN Nervous Diskasks.—The factors which make 
up a special kind of climate are: 

1. Purity of air; 2, temperature; 3, humidity; 4, sunlight; 5, 
rarefaction of the air; 6, ozone; 7, wind; 8, electricity ; 9, soil; 10, 
trees; 11, social conditions. 

Regarding these points, some facts are very well settled. The 
air in the country is purer than in cities. The air on the sea and 
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at high levels is purer than in other localities. The temperature 
above the sea-level diminishes about 1° F. for every 300 to 350 
feet, and is less the dryerthe air, Alterations in temperature are 
Jess near the sea and Jess in the southern hemisphere, The higher 
the elevation and the colder the air, the less moisture does it con- 
tain. About the factors of ozone and electricity in the air little 
definite is known. 

Climates are classified by Weber into marine, low level inland, 
and high level inland. These all have great varintions in quality, 
depending upon their temperature, moisture, ete. As a general 
rule, warm marine climates and sea voyages are best for neuras- 
thenic invalids of theirritable type. Ontheother hand, inatonic 
and anzmic conditions high inland climates are better, at least 
fora time. Such climates should not be too dry or windy. 

Tn organic degenerative diseases of the nervous system, marine 
climates and low levels are better. 

Germany, the Riviera, the Bermudas, the West Indies, Florida, 
and other Southern States are favorite places for sending neuras- 
thenic Americans. Camp life in the Adirondacks or other forests 
is also found most useful. 


ELecrniciry 1x Nervous Diskass. 


is assumed to be a material like a fluid, 

perhaps a erator of the ether itself. It is not a force any 
more than water is a force, but it produces foree by its move- 
ments. Electrical phenomena are the result of the strain or stress 
put upon the electrical fluid (Lodge), Physicists assume that the 
electrical Muid exists in two conditions, positive and negative, 
and wo speak of positive electricity and negative electricity ac- 
cordingly. Under ordinary conditions these fluids are united 
and in equilibrium; but by certain agencies, such as friction, 
heat, chemism, ete., they can be separated. We assume that the 
condition of electrical equilibrium is that of zero, and that the 
earth's electricity ts at zero. Positive electricity is raised above, 
negative electricity pulled below, this zero point. Electrical 
phenomena result from attempts of the fluids to become equal- 
ized or stable again at the zero point, just as the phenomena of 
beat result from differences of temperature and those of gravity 
from differences of pressure. The distance to which the electri- 
eal fluids are separated from the zero point is spoken of as the 
difference in “potential.” This potential corresponds to the term 
“degrees” in mensuring heat, Now, the greater the difference in 
potential, the greater the effort of the fluids to return to zero. 
poste Tow potentials correspond to high or low intensity of 
Tension is the result of the widely separated fluids striving 


i 
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to return to the zero point. It is the same thing as difference of 


potential, and the term may as well be dropped. When the two 
fluids, at different potentials, attempt to become equalized, they 
pass along certain paths and form electrical currents, Electri- 
city will pass along any substance, but some substances conduct it: 
more easily than others, and these are known as conductors. 
‘The relative value of different conductors is shown in the follow 
ing table: 

1. The metals; 2, charcoal, 3, plumbago; 4, dilute acids; 5, sa- 
line solutions; 6, pure water; 7, living animals; 8, flame. Of the 
metals, silver and copper are the best conductors. The haman 
body would have about the same conductibility as the saline so- 
Jutions, if it were not for the skin, which Is a very poor conductor, 
espocially when it is dry. Those substances along which elec- 
tricity passes with great difficulty are known as non-conductors 
or insulators. The following is a list of some of these, the sub- 
stances arranged in accordance with their relative value: 

1, Gaoutchouc, 2 Silk. 3. Glass 4. Wax. 5. Sulphur. 6. 
Resins. 7. Shellac, & Dry air. 

The electrical fuids may be kept by insulators at different 
potentials, the insulators preventing them from becoming equal- 
ized or reduced to the same potential. Electricity in this condi- 
tion is called static. Its study is called electrostatics. 

The electric fluid in motion is called dynamical electricity, 
and ite study is electrodynamics. 

Technical Terms.—There are certain technical terms which it is 
necessary to understand. Zlectromotive force (symbol, EMF) ix 
the foree which tends to set electricity in motion, An electric 
current results. The current strength (symbol, C) is the term 
used to express the capacity of the separated fluids to overcome 
resistance in their attempts to reach equilibrium or equalization 
again. This current-strength or simply the carrent, naturally, is 
in proportion to the strength of the electromotive force, which ix 
constantly disassoclating the electrical fluids and generating the 
current. If, however, as is always the ease, the electrical flaid 
meets resistance in seeking equilibrium, the resistance dimin- 
ishes its current. Hence we have the formula known as Ohm's 
law: 

Electromotive force EME 
‘Current strength = aia ole ry 

All bodies offer some resistance to electrical currents, and it is 
important to have some standard unit of resistance for the sake 
of comparison. Such standard unit has been adopted and is 
called an ohm. It is the resistance offered to a current by a cer- 
tain piece of wire of definite size and length. 
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A volt is the unit of electromotive force, é,¢., it represents the 
force which will generate a certain amount of electricity in a 
second of time, A Daniell cell is of not quite one volt strength. 

An ampere is the unit of working power or current strength. 
Itis the current strength produced by one volt of electromotive 
force working against one ohm of resistance, A milliampere Is 
one-thousandth of an ampere. A voxtt is the unit of work. 

Density.—When a given current flows along from a large into 
a small conductor, the quantity in this latter conductor in a given 
section is greater and the current is said to be denser. The in- 
strament by whieh the strength of a current is measured is 
known as the amperemeter; in medical practice, only fractions of 
the ampere are used, and the instrament is called the méli/am- 
peremeter. A rheostat is an instrument for interposing resist- 
ance in a current. 

ELECTRICAL ArPLiaNcrs.—The batteries used in neurologi- 
cal practice are of three kinds: the static, the faradic, and the 


‘The static electrical batteries are mostly modifications of the 
Holtz influence machine. They are inclosed in glass to prevent 
the effeets of moisture. The instruments made in this country 
for medical purposes will usually furnish electricity all the year 
round. A cheaper instrument, made on a different principle by 
Glaser, of Vienna, is recommended by Lewandowski. The bat- 
tery accessories consist of an insulated stool and brass-ball elec- 
trodes with glass handles, The patient is placed on the stool, 
which is connected by a rod with one of the prime conductors. The 
battery being started, the patient becomes enveloped, as it were, 
with a layer of electricity which is at a very high potential and 
constantly flying off. being retained only by the dry, non-conduct- 
ingair. The electrode held by the operator, and connected directly 
orindireetly to the other prime conductor, is now brought near 
the patient. The electrical fluid bounds to the zero point with 
such force that some of the metallic parts of the electrode are 
carried off and ignited, causing the disruptive spark, The pa- 
tient thus is discharged of the fluid; but it continually reaccunwn- 
lates upon him, and thus one can keep on drawing sparks from all 
parts of the body. The electric spark causes a muscular contrac- 
tion and, a little later, a «mall punctate red spot. There ix some 
pain connected with [t, but as the electricity penetrates the body 
foronly an infinitesimal period of time, it directly affects the viscera 
but little, and is not dangerous, Various ingenious electrodes 
have been devised for modifying the character of the static dis- 
charge, but they all have much the same effect as the spark. 

‘By approximating the prime conductors so that they almost 
touch, and then connecting the outer surface of the two Leyden 
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jars which hang from the prime conductors with sponge elec- 
trodes, one gets the static indaced current described by Dr. 
William J. Morton. ‘The special peculiarity of this current, ax 
well as of the spark discharge, is that it is made up of electricity 
ata very high potential, and that, being composed of osefilating 
or alternating currents of extremely short duration, the quantity 
of eloctricity is very small, The result is that when a muscle de- 
generates, It loses its irritability to the static current very early. 
‘The static current will thus reveal a beginning degeneration of 
nerve sooner than the other currents; it also promotes tissue 
changes more than other forms. 1t sometimes stimulates a greatly 
degenerated muscle, so that later the other forms will produce a 
contraction. It has a powerful psychical effect, and lends itself 
readily to quackery. 

In faradte medical batteries the electricity is produced by in- 
duction. The chief elements are a cell and two coils of insulated 
copper wire, One coil is placed around the other, the outer coil 
being longer and of finer wire. ‘The cell generates a current which 
in turn “induces” the electricity which is received by the pa- 
tient, The original current is so arranged that it is being con- 
stantly broken and closed or “made” again. At both break and 
make, a current is induced in the inner coil of coiled wire; this 
forms what is called the primary induced current and is made 
up of a succession of short currents. ‘This current, thongh theo- 
retically alternating, is really a currentof onedirection. Forthe 
“make” current is opposed and nullified by the original or bat- 
tery current. ‘Che same is true of the secondary induced current 
whieh is excited in the outer coll by the currents of the inner coil, 
Both currents are really composed of a rapid series of single cur- 
rents going the same way, and they each have a positive and a 
negative pole, The primary current is one of lower tension, and 
is rather leas strong. It can be used when the resistance of the 
parts is not great and a yery powerful current is not needed. 
The secondary current is one of higher tension, it overcomes 
resistance better, and ean be employed in connection with the 
wire brash and in anwsthesic conditions. It is also the current 
used in measuring the strength of the faradic application, as will 
beshown later. The current of the secondary coil resembles that 
of the static induced current. It has, however, « lower potential, 
vastly slower alternations, and more quantity. It can contract 
muscle, which the static current cannot affect. The secondary coil 
should be made of wire of a standard size, length, and layers of 
coil, A standard coil of wire 800 metres long, .225 mm. in diame- 
ter, wound on a spool 100 mm. long, is quite generally adopted now. 

Paradic batteries are made with the zinc-carbon or Grenet cell, 
the Leelanché, the silver-chloride cell, or some modification of 
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these. For general use, the zinc-carbon cell is the most trust- 
‘worthy; but the dry silver-chloride cell is the most convenient. A 
dry cell made with muriate of ammonia hus of late come into use. 

Galvanic Batteries.—There are two kinds of these in practical 
use. The one includes the cells which act as soon as the 
clreuit is closed; the othor includes those which act, only when 
the elements composing the battery (¢.g., zinc, carbon, platinum, 
copper, ete.) are dropped in the exciting uid. The former class 
(known as two-fluid cells) are not touched except to renew water 
or add some chemical. In the latter (the single-fluld cells), one of 
the elements is always taken from the fluid when the current is 
notin use. The first class of cells has a much weaker chemical 
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action and evolves less electricity in a given time. It includes 
the Daniel cell, the gravity cell, the Leclanché cell, and the sil- 
ver-chloride cell, Among the second class or single-fluid cells, 
the zine-carbon cell, known as the Grenet or Stohrer's cell, al- 
ready referred to, is most used. Tho best portable batteries are 
made of the zine-carbon cell or the dry chloride of silver cells, 
Stationary or office batteries are best made with the Leelanché 
eell or some modification of it; or the dry silver-chloride cell may 
be used. Theelectric-light current can be utilized to supply con- 
tinmous and interrupted currents and for purposes of the cautery. 
At is expensive, 

‘The ordinary accessories to the faradic and galvanic batteries 
are electrodes, rheostat, and milliamperemeter. 

‘The dlectrodes needed for ordinary purposes are: 

1. An indifferent electrode measuring 5 cm. by 10 cm. 


2A 
Rormal electrode, 10sq.em. 3. A unit electrode, 1sq.cm. 4 A 


Ca 





58 DISEASES OF THE NERVOUS SYSTEM. 


soft wire brash, 6, Three handles: one 10 cm. and one 40 cm. 
Jong, one short handle with an interrupter. 6. A milliampere- 
meter, 7. Arheostat. (See Fig. 30.) 

Methods of Application.—Static electricity is applied for fif- 
teen or twenty minutes daily or tri-weekly. For general tonic or 
sedative effpets, sparks are drawn from all parts of the body ex- 
cept the face, In paralysis or spasni or pain, sparks are applied 
to the affected area. For headaches and cerebral paresthesia, 
the electrical breeze is very useful, but it must be strong, 

The faradic and galvanic currents are used for about the same 
time and Intervals as the static. In some cases, however, the 
galvanic current should be given daily or even two or three times 
aday, As arule, a course of electrical treatment should be con- 
tinued for six to eight weeks, and then discontinued for a time. 

‘The special methods used in applying these currents are: 

1. General gulvanization and farudization or general electriza- 


2. Local electrization by galvanization of the brain, of the 
neck, of the spine, of the special senses, limbs, and viscera, Or by 
faradization of the neck, spine, limbs, and viscera, 

%. The combined faradic and galvanic currents. These are 
given by means of the De Watteville switch. General and local 
electrization can be given in this way. 

4. Thepolarmethod. ‘This is employed chiefly in using the gal- 
vanic current, The indifferent electrode is placed on the sternam or 
back, and the other electrode applied wherever indicated, 

5. Cataphoric electrization by means of Peterson's electrode. 

6. Electrolytic applications are used in enlarging strictures 
and affecting inflammatory deposits and neoplasins, 

In general electrization, whether galvanic or faradie, the in- 
different electrode is placed on the sternum, feet or back, and 
the other pole is carried over the limbs, trunk, neck, and, if in- 
dicated, the head. In some cases, however, the two electrodes 
are applied together upon the different muscles of the body. 
In local electrization, the large electrode may be applied on an 
indifferent spot, and the other applied to the affected limb or 
limbs, or the two electrodes may be used together on the same 
segment of muscles, The details for galvanizing the brain, special 
senses, and viscera must be obtained from special text-books, 

When an electrode is held steadily upon a part, it is called 
stabile; when it is moved over it, it is called labile. Thepositive 
pole is called the anode (An), the negative the cathode (Ca), The 
size of an electrode is indicated in square centimetres. 

A formula for applying electricity may be written thus: 


Anod. galvanization, 10 ma, 5-10 cm. daily, stabile. 
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‘This means that the positive pole of the galvanic current is to 
be applied steadily at a given place daily for five minutes with 
eq) 


Fo. 33. Fro. 3 





telzation of which stimulates certain muscles to contract. Theso pointa vary much 
An differeet persoux For details we Dy Watteville's * Medical Electricity.” 
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used, the name of the pole being employed Instead. Thus, anodal 
galvanization of the brain orarm means that the positive pole 
isapplied at these localities, With the faradic and static carrents, 
neither the pole nor the direction of the current makes much 
difference, 

Electro-Diagnosis.—When a motor nerve is cut off from its 
centro in the spinal cord, or when this centre itself is diseased, the 
nerve and Jater the muscle undergo «degeneration. Asaresult of 
this, their reaction to electrical currents is changed, and we get 
what is termed “partial degeneration reactions” and “complete 
degeneration reactions” according to the degree of disturbance. 

. These reactions are due mainly, if not wholly, to the degeneration 
in the terminal nerve fibres and motor end plates in the muscle. 
When the muscle alone is diseased, the reaction is not changed 
until very late. The change in Irritability is due to the fact that 
as the nerve fibre wastes it takes an electric current of com- 
paratively long duration and considerable strength to stimulate it. 

‘The first effect is to lose its contractility or reaction to weak eur- 
rents, then to extremely rapid, short currents like the statie, then 
to the faradic, and last to the galvanic, Such change is known as 
the quantitative alteration in electric irritability. 

But besides this, the nerve and muscle are affected in a differ- 
ent way by the different poles of the galvanic battery. In nor- 
mal nerve and muscle, a contraction is caused more readily by 
the negative pole than by the positive. But muscles with degen- 
erated nerve supply sometimes respond as well or better to the 
positive pole. This forms what is called the quatitatiee or seréal 
change in the irritability of the muscle. 

Finally, degenerated muscles respond more sluggishly than 
normal tothe galvanic and faradic currents, Thecontraction, in- 
stead of being sharp and jerky, is sluggish and almost tetanic. 
‘This is called the modal change in irritability. 

The qualitatice change is only gotten by placing the active 
electrode over the muscle, but the quantitative and modal changes 
may be gotten by placing the electrode over the nerve as well 
asover the muscle, In describing these changes, the following 
abbreviations are used: 

DeR = degenerative reaction, 

= anode or positive-pole closure contraction. 

athode or negative-pole closure contraction. 

anode opening contraction. 

= cathode opening contraction, 

‘Te = tetanus. 

irenit is closed and current flowing. 
ADTe = tetanic contraction while the positive pole is applied 
and the circuit closed. 
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‘The sign > means greater than; <, less than. Thus AnCC 
>CaCC means anode closure contraction ix greater than cathode 
closure contraction. 

Degenerations in nerve do not oceur except in lesions of the 
nerve or spinal cord, and in very late stages of primary atrophy 
of muscles. Hence when one finds degenerative reactions, he can 
exclude disease of the brain, functional disease, and primary dis- 
ease of the muscle. Ee a a rales may: be focmanledad tor 


Pei eccrreg! Current.—Use a secondary induction eoil of 295 
metres long. The piensa which the coil 


imtotanine necessary for museular contraction, 
the same Spe and in the same way asin tortion with eat 


The Se nipe Current.—\. Place the indifferent pole over the 
sternum, 4 10 sq. cm. electrode over the muscle, 2. Pass the 
current for one minute. 3 Then find the minimum strength needed 
for a cathode closure contraction, 4. Then for an anode closure 


ode 
AnCO, or otherwise. Test this three times 6. Note thee! ae 
of the contraction, if sharp or sluggish. 7, Test nerve in same way. 
‘The qualitative changes may be expressed by a formula like 
AnCC = or > CaCC, i.¢,, the positive-pole closure contraction is 
equal to or greater than the negative-pole closure contraction. 
Or, better, the minimum strength of current required to cause a 
contraction in the muscle ix recorded for the positive pole and for 
the negative. Thus: 
AnCC 5 ma. or 8 cells. 
Ca 4 ma. or 6 cells, 


Blanks for such records are used in the Post-Graduate Clinic, 
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a DISEASES OF THE NERVOUS SYSTEM. 


The following table modified from De Watteville and dia- 
gram (Fig. 87) show the diseases in which degeneration reactions 
may be expected. 


TABLE SHOWING THE LESION, ITs RESULT, THE NAMES OF 
He DISKASES, AND THR ELECTRICAL REACTIONS. 
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It should be said, finally, that it is the sluggish contraction 
which is the most important element in showing degeneration; 
also that it is the muscle which should be tested most carefully, 
as only over it does one get the qualitative changes; 

Therapeutics.—Eloctricity is used as a counter-irritant and as 
general mechanical tonic in states of muscular and nervous 
weakness, It is used in paralysis, spasm, and pain, and for its 
supposed specific action in certain functional and organic dis- 
canes. 
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The faradic and static currents have a counter-irritating, stim- 
ulating, and excito-reflex effect. The galvanic current has aseda- 
tive and anti-spasmodiec effect. 

Electrolytic, cauterizing, and cataphoric effects are also pro- 





duced, but are rarely needed by the neurologist. A considerable 
portion of the effects of electricity are psychical, but they are not 
the less real or valuable, 





, CHAPTER VI. 


GENERAL DISEASES OF THE PERIPHERAL NERVOUS: 
SYSTEM. 


‘Tuk disorders which affect the peripheral nerves are hyper- 
mia and anwinis, degeneration, inflammation, functional dis- 
orders, new growths. 

I shall describe here those disorders of which general facts 
can be stated, no matter where the trouble is located. Such dis- 
orders are hyperwmia and anemia of nerves, degenerative pro- 
cesses, inflammation. 

Next will come a description of diseases which affect the 
whole or a large part of the peripheral nerves simultaneously. 
Such disorders are multiple neuritis, neuralgia, and certain other 
neuroses, 

Hyper “Mta.—Ztfology.—Thisis a condition rarely recognized: 
clinically. The causes are cold, injury, neighboring inflamma- 
tion, rheumatic, gouty poisons and paralytic vasomotor neuroses, 
metallic and other poisons, 

Symptoms.—The symptoms are those of burning, numbness, 
and other parwesthesi; tenderness, pain, and muscular weakness. 
Doubtless many forms of neuralgia are associated with hyper- 
wmia, 

Pathological Anatomy.—The nerve in hyperemia is reddened, 
injected, and may be the seat of minute hemorrhages, 

Treatment.—As hyperwmia and anwmia are always secondary 
conditions, the treatment is mainly based on the cause. The ice- 
bag, leeches, counter-irritation, cupping, and massage may be re- 
sorted to in hypersmia; local stimulants, hydrotherapy, massage, 
nitroglycerin, iron, and iodide of potassium may be given, 

Axamia or NERvES.—Etiology.—This occurs in conditions 
of general anemia and cachexia, in spasmodic vasomotor neu- 
roses, in obstraction of blood-vessels from any eause, and in ob- 
literating arteritis, 

Symptoms.—Often no especial symptoms result. Here again, 
however, we may trace the cause of pains and neuralgias, eape- 
cially those of the later periods of life when arteritis is present, 
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Deokveration or Nerves, 


‘This is a process in which the nerve fibres gradually die; the 
myelin sheath and axis cylinder disappear, leaving only a strand 
of connective tissue. 

Etiology.—It is caused by destruction of the trophic centres 
of the nerve or by cutting the nerve off from it; or by direct 
action of toxic und inflammatory and destructive agents on the 
nerve fibre. Diseases of the spinal cord, injuries of nerves, and 
toxic agents are the special causes. There is occasionally also a 
primary atrophy of peripheral parts of nerves in wasted and dis- 
used muscles, 

The symptoms of nerve degeneration are those of sudden or 
gradual enfeeblement and 
loss of the nerve’s func- 
tion. There may be some 
évidence of irritation, such 
a pain and spasm. Pa- 
ralysis, answsthesia, and 
Yarious trophic and vaso- 
motor disturbances occur 
in the part affected. 

Degeneration of nerves 
is usually secondary to or 
associnted with other dis- 
eases, and its special symp- 
toms will be deseribed else- 
achere: Fro. miso Arnorar or Nenve 

Pathology. —There are rae ema 7 
three forms of nerve degeneration: 1, Primary; 2. Secondary; 
&. Neuritic or toxic. 

1. The primary form is rare, slight in extent, and of little clin- 
ical significance. In it there is simply a gradual wasting and dis- 
@ppearnnce of the axis cylinder and myelin sheath. It occurs in 
wasting diseases and as part of locomotor ataxia (Fig. 38), 

@ Becondary degeneration or Wallerian degeneration. This 
form occurs when the nerve is cut across, or compressed, or dé 
stroyed by inflammation, neoplasms, or injuries. The peripheral 
end of the cut nerve shows a loss of nearly but not quite all the 
fibres as far as its termination. In the central end, the degenera- 
tion only ascends to the first or second node of Ranvier. A fow 
fibres, however, degenerate as far as the spinal cord, These are 
afferent in function, they have their trophic centre in the periph- 
@ry, and correspond to the undegenerated fibres in the periph- 
eral part of the cut nerve, 

5 
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When the section is made between the spinal ganglia and the 
cord, the fibres all degenerate toward the cord,and evenwithin it, 
but the peripheral fibres do not degenerate. Henee the spinal 
ganglia are the trophic centres of most of the sensory nerves. 





SG, 

Fic, 89.—Cur ssowre Tue Evrects or Sxcriow oF Mixto Nenves axo Sex- 

sony Boor. X., Mixed nerve; 8.G., spinal ganglion; M.R., motor root; BR. 

sensory root} trophiccell. ‘The dotted line shows the degenerted 
perres, 


A few, however, have their trophic centre {u peripheral nerve 
cells. 
Degeneration occurs in the motor nerves, also, when the cells 
of the anterior horns are destroyed. Hence these cells are the 
trophic centres for all motor nerves. 

The essential part of the nerve fibre, the axis cylinder, is sim- 
ply a prolongation of the process of a nerve cell, Its next essen- 


il 
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tial part is the myelin sheath. This is of epiblastic origin and 
consists of a hollow cylinder inelosed In a thin membrane and 
containing a fatty substance. 

In degenerative processes of peripheral nerves the medullary 
sheath is first affected, then the axis cylinder, least and last the 
neurilemma, The myelin becomes turbid, splits up into frag- 
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ments and droplets. The axis cylinder also breaks up into frag- 
ments or swells up and becomes liquefied. Extravasated leuco- 
cytes pick up the products of disintegration and form fat-granule 
cells. The neurilemma and its nuclei usually remain intact. The 
nerve during this time shrinks in volume and looks grayish and 
translucent, or grayish-red. The nerve finally becomes only a 
fibrous cord. Changes can be seen in the nerve within forty-eight 
hours, and by this time its irritability, which was first slightly 
increased, is lost. In about two weeks the disintegration of the 
myelin sheath and axis is practically 














The process of degeneration takes 
place at about the same time through- 
out the whole length of the nerve. 
‘The motor end plates in the muscles 
are affected a little the earliest. The 
fibres of the central stampare affected 
as far as tho first or second nodes of 
Ranvier. Later, the central stump 
may degenerate somewhat from dis- 
use. About the cut end, however, 
little bulbons tamors may develop, 
which eontain numerous nerve fibrils 


notalways thecase, 9s = Fig. 41.—Snowrvo Tar Retations o Tox Nenves 
is seen with peripheral 70 71x Tsormc Cextaes 8., Sensory nerve; DM, 
nerves. motor nerve; $.G.. spinal ganglion; PH, posterior 
The relations of M":,4-2. anterior horn; C., cerebral cortex. The 
dotted line shows the degwnerated nerve. 
nerve fibres to their 


centres and the effects of section is shown in the accompany- 
ing cuts, 

Summary: Peripheral nerve fibres degenerate when cut off 
from their trophic cells. 

‘The degeneration begins at once throughout the length of the 
nerve. Loss of fanetion occurs in forty-eight hours. The degen- 
eration ts practically coniplote within two or three weeks. 

The myelin sheath and its nuclei are affected first, the axis 
cylinder next. 

‘The degeneration takes place in the direction in which the 
nerve impulse rans except in peripheral afferent nerves, 

‘The final stage is one of nerve atrophy. 
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Within the central nerrous system the degeneration always oc- 
curs in the direction of the nerve impulse, The axis cylinder is 
first affected. thas i seacsloibs m prelate ae 

pertrophy of the axis cylinder. Degeneration with calcification 
of the nerve fibres sometimes occurs, In associative or commis- 
sural fibres the degeneration only extends part of the length of 
the nerve. 

8. Neuritic or toxic nerve degeneration. This form occurs in 
connection with neuritis, and will be described under that head. 

Its chief characteristics are that the degeneration attacks the 
nerve in segments, that the axis cylinders are not so much affected, 
and the myelin breaks up into small fatty droplets instead of 
into large masses, 

Degenerative processes In the non-medullated nervous fibres 
have been observed in the fine fibres of the cornea and in the 
sabmucous and myenteric plexuses of the alimentary tract. 

Regeneration of nerves is 4 process that usually follows degen- 
eration. It occurs only in peripheral nerves—very little, if at all, 
in the nerves of the central nervoas system of mammals. It is 
a unique process, In that the nerve ix the only specialized tissue 
that can grow again after being destroyed. Regeneration occurs 
whenever the trophic centres are healthy, when the mechanical 
obstacles to a union of the divided flbre are not too great, and 
when the peripheral nerve is not too completely atrophied. It 
oceurs most quickly, therefore, when the eut ends are carefully 
apposed and when the separation has not lasted for a long time, 
“.e., for years. It progresses always from the central end toward 

_the periphery. The fibres of the central stamp grow out into 

the degenerated peripheral fibre. Union by first intention or 
second intention never occurs, Human nerves cannot be mado 
to unite physiologically, but only anatomically. 

Regeneration may be complete in afew months in short nerves. 
Inthe selatic it may take one or two years, When regeneration 
takes place, the axis cylinders of the central stump swell and divide 
into a number of new eylinders which pierce or ereep 
the intervening tissue, enter in bundles the peripheral nerve, 
and become inclosed in new myelin sheaths and neurilemma, 


INFLAMMATION OF NERVES—NEURITIS, 


Anatomically and clinically, there are two forms of nearitis: 
1. Neuritis of single nerves or groups of nerves, 

2 Multiple neuritis. 

Pathologically, there wre two forms of neuritis: 

1. Interstitial neuritis and perineuritis. 

2. Diffuse neuritis with parenchymatous degeneration. 
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_Btiotogically, there are three forms: 

1. Toxie neuritis, from alcohol, arsenic, lead, ete. 

2 Infective nuuritis from pyogenic organisms, infective fevers, 
Tee =, tuberculosis, leprosy, ete. 

I shall follow the anato:nical and clinical classification and 
describe, first, neuritis of single nerves or groups of nerves; next, 
multiple neuritis. 


Neer oF Since NERVES OR NERVE GRovPs.—Ltiol- 
ogy.—The most frequent cause of neuritis by far is injury, such 





Pio, 42.—Acere Ixprctions Nevnrris, showing husmorrhage, connective tines 
diseased nerve fibres, and obliterated vessel (Hosenhelm). 


@8 colnpression, tearing, stretching, cutting, ete. Next comes, 

Jead-poisoning; after this, various infections, such as 
‘typhoid fever, variola, diphtheria. Tuberculosis, leprosy, syphilis, 
are also causes. 

Symptoms. —These are such as result from irritation and paral- 
¥sis of the nerves affected, and will be described under the head 
of Forms. 

May not cause a true neuritis, bat only a 


Pathology.—tnjury 
secondary degeneration. When inflammation does occur it is of 


ae . Piss 





an interstitial or perineuritic type, and it may be acute or chronic. 
In the former case there is hyperwmin, with sometimes extravasa- 
tion of blood, An exudation occurs into the re rater 
of the nerve, with migration of leucocytes. The inflammation 
may become suppurative or gangrenous. If severe, it destroys 
the nerve fibres; but oftenest the axis cylinders are not destroyed, 
and recovery takes place. Chronic interstitial neuritis and peri- 
neuritis are accompanied with hyperplasia of the connective tissue, 
compression and more or less destruction of the nerve. It may as~ 
cond or descend, and it is called, accordingly, ascending, descend- 
ing, or migrating neuritis. It may affect only certain segments 
of the nerve, when it is called segmental neuritis or disseminated 
neuritis. Tubercular and syphilitic neuritis are of the chronic 
interstitial or diffuse type. These latter forms rarely involve 
peripheral nerves, but rather the intra-cranial parts of the cranial 
nerves and the spinal nerve roots in tuberculosis or 
syphilis, A syphilitic peripheral multiple neuritis is, however, 
thought to occur sometimes. Leprous neuritis is a very typical 
form of proliferating chronic perineuritis, Caneerous neuritis 
sometimes occurs, and it is of the diffuse type, though sometimes: 
an actual cancerous process Invades the nerve. 

The course, duration, prognosis, diagnosis, and treatment of 
the above types of neuritis will be given under the special heads. 


Murtrece Nxvritis (Ponyxgvritis, Pskupo-Tasrs, ALco- 
HOLIC PARALYSIS BERE-BERI, IGNIPRDITES, ACRODYNTA). 


‘This is an inflammatory and degenerative affection attacking 
anumber of nerves simultancously and charactorized chiefly by 
wasting and painful paralysis or by ataxia, with some motor 
weakness. It generally runs a subacute course. 

Forms.—Multiple neuritis may be of the paralytic or motor and 
of the ataxic or sensory type. There are also endemic types and 
acute pernicious forms. 

Etiology.—The disease is due to infections, to anto-toxic agents, 
and to chemical poisons. 

The special infections are those causing the disease beri-beri, 
the infection of diphtheria, and probably almost all of the exan- 
thematous fevers, as well as of puerperal and other septic fevers, 
cholera, ankylostoma, cerebro-spinal meningitis, and possibly 
phthisis and syphilis. The most common infection in this coun- 
try is diphtheria, In the West Indies malaria, in Franeean infec- 
tion eansing acrodyia, in Japan, China, and various other trop- 
ical regions the infection of beri-beri are causes. Probably an 
independent specific infection of unknown character sometimes 
is a cause. 


‘The autochthonous or anto-toxic poisons are those of rhouma- 
tism and diabetes. An incomplete form of polyneuritis is some- 
times seen as the result of exposure to cold and wet, as in ban- 
dling ice. Conditions of inanition sometimes seem to lead to it. 

‘The toxie causes from without are those of alcohol, arsenic, 
lead, anilin, ergot, bisulphide of carbon, illominating gas, mer- 
eury, and phosphorus. Practically, alcohol causes multiple 
neuritis in the great majority of cases (20 out of #1), In this 
country rheummutism and the infective fevers, especially diphthe- 
ria, are not infrequent canses, and the metallic poisons, with 
arsenic leading, come last. 

Sex.—Multiple neuritis occurs oftener in the female than in 
the male. This is due to the fact that alcoholic neuritis, which is 
the common form, affects women oftener. Beri-beri occurs much 
oftener in the male. 

Age.—Multiple neuritis is essentially a disease of early adult 
life. Almost all eases oceur between adolescence and the period 
of degenerative changes, twenty to forty-five. Young children 
are very rarely subject to it. The youngest age reported ix 
fourteen years (Suckling). A few cases have occurred in persons 
over sixty; but they are but little less susceptible than children. 
In beri-beri, three-quarters of the cases are between the ages of 
fifteen and twenty-five, 6% in children, 1.25 in old people (Harada). 

Season and Climate.—The sporadic forms of polyneuritis from 
alevhol and various poisons and infections occur without much 
reference to a seasonal influence. Probably more cases occur in 
spring and fall, owing to sudden changes in temperature. Beri- 
beri oceurs oftener in warm weather. Epidemic influences like 
that causing cerebro-spinal meningitis may increase the number 
of cases of multiple neuritis. Practically, in this country, the 
question of drink settles the question of the distribution of poly- 
neoritis, Itis rare in the temperate rural districts and smaller 
towns, and much rarer in native Americans than foreigners. 

Sexual excesses, exposure to cold and wet, insufficient diet, are 
among the helping causer. 

Symptoms and Course,—Polyneuritis usually begins somewhat 
acntely, but runsa slow course of several months. Very rarely 
it ruins a sudden course, ending fatally. We have, therefore, the 
ordinarily subacute multiple neuritis and acute pernicious mul- 
tiple neuritis, The endemic infectious forms show other types. 

The following is the classification followed: 

1. Subacute, multiple neuritis. 

Motor type. 

Sensory type. 

Endemic forms: Beri-beri, ete. 
Malaria forms, 
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2 Acute malignant multiple neuritis, 

1. This is the typeof neuritis produced by aleohol, infections, 
poisons, and rheumatic influences. It ix usually chiefly a motor 
trouble, but sometimes takes the sensory or pseudo-tabetic form. 

Prodromata.—The disease often begins with prodromata Lust~ 
ing several weeks. The patient suffers from numbness, slight 
pains, and weakness affecting especially the lower extremities. 
pr Be cases the attack 

ies on suddenly, and in a 
short thne the most marked 
symptoms appear, 

Onset,—There may be a 
fover for three or four days, 
with a temperature of 108° or 
10. This is not the rale. 
‘Numbness and pains attack 
the feet and legs, rarely ex- 
tending much above the 
knees. The museles and 
nervesare very tender. The 
fingers, hands, and arms are 
often similarly but Tess af- 
fected. At the same time 
the skin becomes reddened 
or slightly edematous, The 
muscles of the legs grow 
weak, and in a day or two 
the patient may be unable 
to stand, In a week or two 
there may be a complete loss 
of power in the anterior tib- 
int muscles and a lesser de- 
gree of paralysis in the exten- 
sors of the hand. Nearly all 
of the leg and forearm mus+ 
cles become eventually in- 
volved, Atrophy sets in at 
the same time and very 
severe pains are present. 
The motor cranial nerves are in rare cases affected, and pa- 
ralysis of the facial or of the third, fourth, or sixth nerve has 
been seen, When the disease is fully developed, which is within 
a fortnight, there ix paraplegia with foot drop, some degree of 
wrist drop, muscular atrophy, and slight adema, especially of 
the feet. The skin-reflexes are often, the knee jerk and elbow 
jerk always lost, There is some tactile anwsthesia, often with 
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form, and are usually somewhat involved in the 
form. Pain and sensitiveness continue, 

‘The nerves lose their irritability and the muscles show degen- 
eration reaction, partial or complete, the characteristic being a 

of reaction over different groups of nerves and 
at different stages of the disenso, and an early loss of faradic and 
lessening of galvanic irritability. There is sometimes retinal hy- 
peremia and even optic neuritis. Of the visceral nerves, the 
Yagus seems oftenest to show signs of involvement, in rapid pulse 
and disturbances of respiration. The sphincters are rarely in- 
volved. In such cases there is, perhaps, involvement of the 
cord or of the abdominal and pelvic splanchnics. In aleoholie 
and occasionally in other forms of neuritis, mental symptoms, such 
as a low, muttering delirium, are very often present, and occasion- 
ally a well-marked confusional insanity develops. 

‘The disease usually reaches its height in a week or two and 
then starts on a chronic course; but it sometimes happens that 
exacerbations oceur, or that a paralysis and atrophy progress for 
several weeks before regression begins, In alcoholic cases thero 
ds offen great general prostration; the patients lie for several 
ae in a delirious condition, and finally develop pneumonia 

die, 

Some further details should be added. 

Motor Symptoms.—The characteristic paralysis of multiple 
neuritis is a quadruplegia, all four extremities being involved. 
‘The special characteristic is the foot drop, which is indicative of 
alcoholic neuritis, just as wrist drop is of lead palsy. The paral- 
ysis is typically a peripheral one. It affects the fect and legs, 
hhandsand forearms. It usually involves the anterior tibial muscles 
more than the calf muscles, but sometimes the reverse occurs. 
‘The muscles become wasted and flabby, They soon lose in 
‘bad cases all reaction to faradism, and they reauire a strong gal- 
vaniceurrent to producea contraction. In anterior poliomyelitis, 
‘on the other hand, the diminution in galvanic irritability comes 
on only after weeks or months. Hencean early loss of galvanic 
aswell as faradic reaction is an important sign of neuritis, Asthe 
nerve and muscle recuperate, the galvanic irritability increases. 
After a time, if the paralysis is great, contractures occur. The 
feet are extended, the legs are flexed on the thighs, and are al- 
most immovable, and the patient's condition is most pitiable. 

Sensory Symptoms.—Nambness, hyperwesthesia, severe pains 
(dali and sharp), burning sensations, great tenderness, all occur, 

andare very marked symptoms. They are felt mostly in the feet, 
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legs, and hands. Hypenesthesia is usually followed by anesthesia 


ataxia of gait and station, The other special senses are not 
affected except in rare cases, in which there is optic neuritis. 

Vasomotor and Trophic Symptoms.—There is often oedema, 
sometimes redness of the skin; ovcasionally the epidermis of the 
soles and palms peels off. Glossy skin and profuse perspiration 
arerare. Eruptions and ulcers do not oceur. 

Mental Symptoms.—Vhe most common mental disturbance is 
that so often seen in acute alcoholism, viz., a muttering delirium, 
‘This is associated with great general vital depression, 

If « true insanity develops, it also resembles, as a rule, alco- 
holic insanity or acute confusional insanity, The characteristic 
symptoms are a curious degree of forgetfulness, together with 
many and varying delusions rapidly succeeding each other. 
‘These often relate to the pains and parmsthesia from which they 
suffer. They think that there are gloves on their hands or that 
something ix on their feet. They often think that they have 
been ont walking or riding. They are talkative, incoherent, and 
sleepless. 

Organic Centres.—The bladder ts ocasionally affected for a 
short time, the other centres not at all, This freedom from in- 
volvement of the sphincters is an important characteristic of the 
disease in distinguishing it from myelitis. From the foregoing 
it will be seen that the dominant symptoms are panesthesia, 
pains (burning, lancinating, and dull), muscular tenderness, some 
anesthesia, paralysis affecting especially the lower extremities 
and causing foot drop, museular wasting, with degeneration 
reactions; with no involvement of the sphincters; sometimes 
peculiar mental disturbances, 

‘THE SENSORY or PSEUDO-TABETIO type of multiple neuritis is 
caused less often by aloohol and more often relatively by the me- 
tallic and infectious poisons, The general course is much like 
that of the paralytic form, but there is less paralysis, and on the 
other hand there are more of the burning, tearing pains, a greater 
degree of anwsthesia, with a very decided muscular anwsthesia 
causing symptoms of a subacute locomotor ataxia, The paresis, 
muscular wasting, trophic changes, such as shedding of the epi- 
dermis and electrical reactions, serve to distinguish the disease, A 
double facial paralysis sometimes complicates this type. 

Expruic any Eetoxmre Tyres (Beri-bert or Kakke, Igwi- 
pedites, Acrodynia, Malarial Multiple Newritis).—Beri-bers or 
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‘This process, however, varies in degree at different points of the 
nerve’s course. Hence it has been called segmental or disseml- 
nated neuritis. In some of these cases and in all acute perni- 
cious cases there is still more interstitial inflammatory change; 
small hemorrhages occur, exudation takes place, and collections 
of leucocytes about the vessel walls and among the nerve fibres 
are seen. The muscles supplied by the diseased nerves undergo 
atrophy. This is usually simple and non-inflammatory, But 
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sometimes there is an interstitial myositis with exudation com- 
pressing the fibres (Senator). 

The spinal cord is, as 4 rule, healthy, or presents minor and 
secondary changes, 

It will be seen, therefore, that in multiple neuritis there may 
be: (1) Simple degeneration ; (2) degeneration with some evidences 
of interstitial neuritis (degenerative neuritis); (8) decided intersti- 
tial neuritis with degeceration of nerve fibres. 

The changes occurring in nerve degeneration have been de- 
scribed. In the second class of cases—degenerative or, as it Is 
sometimes called, parenchymatous neuritis—naked-eye changes 
rarely occur. Under the microscope many of the nerve fibres are 
found to have disappeared; there is increase in the connective 
tissue and hyperemia. The vessel walls are usually thiekened. 


} 





DISEASES OF THE PERIPHERAL NERVES. 7 
‘The mast cells of Ehrlich are seen, indicating excessive connective- 
tissue 


activity. 

Diagnosis,—Multiple neuritis must be diagnosticated from 
diffuse or transverse myelitis, anterior poliomyelitis, locomotor 
ataxia, spinal meningitis, and hemorrhage and Landry's paraly- 
sis, Practically, diffuse myelitis is the disorder from which it has 
oftenest to be distinguished. From this it is recognized first by 
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secondary degeneration. 


investigating the cause and onset. Neuritis begins more slowly 
and with sensory prodromata; it affects the legs and feet, 
especially the extensors, and if it ascends it skips the hips and 
trunk and attacks the forearms. ‘There is more muscular 
atrophy than in myelitis: the knee jerks are absent. It pro- 
greases more slowly, and after four or eight weeks gradually 
Tegresses. Electrieal degeneration reactions are more varied 
and decided. There are tenderness over the muscles and nerves 
and peculiar burning, darting pains. The cutaneous anws- 
‘thesia, if present, is notso extensive and complete, as a rule, while 
‘Muscular anwsthesia is more decidedly marked. There is very 


— a 
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rarely involvement of the sphincters, or bed-sores, There may 
be belt-like constrictions felt round the extremities, but not 
around the waist. The gradual improvement of the paralysis 
and atrophy and eventual recovery confirm the diagnosis of 
neuritis. The presence of neuritis of the cranial nerves would 
strengthen the theory of a neuritis. 

From poliomyelitis it is distinguished by the presence of pain 
and other sensory symptoms, the early fall in galvante irritab!lity, 
the age of the patient, and the etiology. 

From locomotor ataxia, neuritis is distinguished by its more 
rapid onset, the presence of paralysis and atrophy of muacies, 
paresis, with degeneration reactions, and the absence of involve- 
ment of the organic centres. 

Spinal hemorrhage usually leads soon to a secondary diffuse 
myelitis easily distinguishable from neuritis by the characters 
above given. Here there is also usually pain in the baek. Spinal 
meningitis is associated with characteristic pain, tenderness, and 
stiffness along the back, Acute ascending paralysis in its typical 
form shows but very slight sensory disorders, and no wasting or 
change in electrical irritability. 

The complication of multiple neuritis and myelitis or posterior 
sclerosis is possible, but is very rare. In the former case the 
ordinary symptoms of myelitis are added to those of neuritis. 
In locomotor ataxia there Is often some nerve degeneration and 
occasionally neuritis. The nerve degeneration probably only 
causes slow atrophic changes and paresis; the neuritis causes 
pains, anesthesia, skin eruptions, and local trophic disorders. 

Prognosis.—Alcoholic multiple neuritis is a serious disease, 
because of its associnted conditions, Nearly one-half of my pa- 
tients have died, mainly because they continued the use of aleo- 
hol after paralysis appeared. They do not die of neuritis, butof 
aleoholisin or of phthisis. Other forms of neuritis rarely cause 
death, The great majority recover almost completely, It may 
be from six months to two years before all symptoms disappear. 
‘The average time is about a year. 

Treatment.—The patient needs, first of all, rest in bed. The 
limbs are often extremely tender and the patient's pains ex- 
eruciating. To relieve these the legs may be painted with 
menthol and enveloped in cotton batting. In other cases flan- 
nels wrung out in hot water and renewed every two hours give 
relief, Internally phenacetin, antipyrine, salicylate of soda, may 
be given, In the early stages, salicylate of soda in dosos of gr, xx. 
every two or three hours should be administered. If there is a 
great deal of depression from alcoholic poisoning, strychnia gr. 
#4. 3h, and aromatic spirits of ammonia, 34s. q. 3h. ‘should be 
used. Nitrate of silver is also useful in the early stage. 
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After the aente stage is passed the labile galvanic current oo- 

interrupted may be applied, 2 to 6 ma, for ten minutes 

three times weekly. Later, by the sixth week, the faradic current, 

massage, and careful exercise should be given. At this time or 

earlier (third week), strychnia, iodide of potassium, arsenic, and 

tonies may be given. In old cases in which a great deal of 

and contracture have occurred, foreible extension of the 

ae oor splints and rubber muscles, are needed, With 

patience and perseverance the worst cases can eventually be 
brought to a complete recovery. 

ComPLicaTixG Forsts or Neonitts axp Neuritic DRowy- 
ERATION.—Neuritis and neuritic degeneration complicate many 
diseases, but they especially mark and modify subacute and 
chronic rheumatism, locomotor ataxia, diabetes, paralysis agitans, 
wasting diseases, and old age. 

A neuritic degeneration almost always affects the nerves in 
the neighborhood of an old rheumatic joint. The chief result of 
this is to produce wasting and some paresis of the muscles mov- 
Ing the joint (Pitresand Vailtard). The process isa reflex atrophy 
(eee Arthritie Muscular Atrophy). 

In locomotor atexia, parenchymatous degeneration is very 
often present. It does not produce the cardinal symptoms of this 
disease. It does, however, cause some of the anwsthesia, parms- 
thesia, muscular atrophy, skin dystrophies, and visceral crises. 

In dinbetes, the neuritis takes the form of the sensory type of 
inuitiple neuritis, and causes symptoms like those of locomotor 
ataxia. The patient hus sciatic pains, burning or numb feet, loss 
of tendon reflex, ataxia, The upper extremities are rarely affected. 

In Wasting Diseases and Old Age.—tn various wasting dis- 
eases, such as phthisis, cancerous cachexia, long-continued fevers, 
marasmus, and in senility, a simple parenchymatous degeneration 
of nerves, with atrophy, occurs (Arthaud, Késter, Jappa). The 

caused by these changes are very slight, They con- 
tribute to the weakness and wasting. In old age, the atrophy of 
the nerves is one cause of the lessened sensibility and activity of 
the skin and its underlying muscles, 

Monvan's DiskAsK, Axacausic Pananysts wits WHITLOW. 
—(Neuritle type of syringo-myelia.) 

‘This is # very rare disease, characterized by a slowly progres- 
‘sive paralysis and atrophy of the hands and forearms, with anal- 
gesia and painless whitlows. 

‘Tt ceeurs usually in young or middle-aged males. Oconpations, 
Suck as handling fish, which involve exposure and trauma, pre- 


erartenoe wn 
eome on slowly, with, at first, severe pains in 
cohen hands. The muscles of these parts gradually get 


eee 
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weak and atrophy, Anmsthesia and analgesin are present, Usu- 
ally there is loss of pain and temperature, but not of tactile 
sense. Whitlows appear which are painless, and one or more of 
the terminal phalanges may necrose. There is usually a swelling 
ond hard adema of the parts. Both upper extremities may be 
affected, and sometimes the feet are also slightly involved. There 
is sometimes spinal curvature. Hysteria may complicate the affee- 
tion. The course of the disease is very chronic, but there may be 
long periods in which the symptoms are quiescent. 

Pathological examinations always show « neuritis of the parts 
involved in the disease. In some cases a syringo-myelia has been 
found. 

There is, therefore, a Morvan’s disease due to syringo-myelia. 
and neuritis, and another type due to a neuritis alone. 

The prognosis, so far as cure is concerned, is bad, but the dis- 
ease may remain stationary a long time or improve. 

‘The diagnosis is based on the combination of paralysis, atro- 
phy, loss of pain and temperature but not of tactile sense, and 
whitlows. 

Strychnine seems to have stopped the progress of the malady in 
onecase, The treatment in general is only symptomatic. 


FUNCTIONAL DISORDERS OF THE PERIPHERAL 
NERVES, 

These are: 

1, Motor forms: tremor, spasm, paralysia. 

2. Sensory forms: neuralgia, paresthesia, 

8, Mixed neuroses. 

1. TREMOR AND SPASM sometimes occur from peripheral nerve 
irritation. The cause is over-nse of the limbs, and the symptoms 
‘are associated with others belonging to the occupation neuroses 
{see p. 468). 


Waxkine Numewess (Nigut Patsy, RecumBent Pansy). 


‘This is a disorder characterized by a temporary paralysis of an 
extremity, with numbness, noticed on first waking, or after lying 
down for a time. 

It isa rare disease and little is known of its cause, It occurs 
in adults and usually in the neuropathic. Sometimes evidence 
of weak heart or poor [nnervation of the vessels is present. 

‘The symptoms are much like those caused by temporary com- 
pression of a nerve when the leg or arm go to sleep. The paral- 
ysis is temporary and there is no anesthesia. It is often very 
obstinate, 
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The treatment consists in giving strychnine, mineral acids, and 
electricity, with occasional courses of bromides; iron and anti- 
rheumatics may be needed in some cases. 


2. BRNSORY NEUROSES. NEURALGIA, 


Definition.—Neuralgia is a functional disease characterized by 
pain in the course of a nerve or of nerves. 

Porms.—Neuralgias may be idiopathic, i¢., developed sponta- 
neously, or symptomatic, due to some known toxic influenee, re- 
flex Irritant, or organic disease acting on the nerve. Thus a 
central disease of the nervous system or a tumor pressing on a 
nerve may cause a symptomatic neuralgia, When, however, 
there is organic disease of the nerve itself, such as neuritis, 
the disease cannot be called neuralgia. It is often impossible 
to draw the lines absolutely. 

Nenralgias are divided, in accordance with theireause, into the 
epileptiform, hysterieal, reflex, traumatie, gouty, ete. 

Neuralgias are also divided, in accordance with their anatoml- 
jeal location, into trigeminal, cervico-occipital, brachial, inter- 
costal, Rs sl erural, sciatic, and visceral. 

and headache are not classed among neuralgias. 

Prequency.—Neuralgias of all kinds make up about ten per 
cent of the nervous disorders for which the neurologist is con- 
salted. The most frequent form is thetrigeminal; next {In order 
come the sciatic, intereostal, cervico-oceipital, lumbo-abdominal, 
brachial, anil viseeral neuralgias. 

Predisposing Causes,—Neuralgia never affects 

hing Sah and, leaving out migraine and headache, it is 

ust met with before the fifteenth year. From that time antil 

twenty-five the frequency very rapidly increases, About one- 

fourth occar between the ages of fifteen and twenty-five; the 

relative number then slowly decreases to the forty-fifth year, when 
there is a rapid fall. Neuralgia is very rare in old age, 

Women are more affected than men in the proportion of five 
to three (analysis of 887 cases). In New York most cases occur in 


Hereditary influence, neurotic constitution, anwmia and de- 
bility, gouty and rheumatic diatheses, all predispose somewhat to 
the disease, The exciting causes can be included under the head 
of toxic agents, infections, exposure, over-exertion, emotional 


Loeal irritation of nerves may excite neuralgia, direct or reflex 
in kind. Some help in recognizing the reflex origin of neurnlgias 
and other pains may be gained from the accompanying din- 
‘grams. 
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Symptoms.—These will be described in detail in the chapters 
on the special forms. 

The dominant symptom is, of course, pain. This pain is 
sharp, darting, boring, stabbing, or burning in character. It 
comes on in paroxysins of great intensity. In the intervals there 
may be no pain or it may be simply adull ache. The pain runs 
along the course of certain nerves, it is not confined neces 
sarily to them, but may be somewhat diffuse. Pain is inereased =, 
or brought on by cold or heat, or pressure on the affected part. 





Fro, 46.—Diionaus atowino rie Doeraincrion oF Tae Cenennoserat, STRAXDS 
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‘The skin and nerves are sometimes tender or ever exquisitely 
sensitive. Firm pressure, however, is usually not painful. 

In about half the eases of long standing, fender potnts may be 
found whieh correspond to the exit of nerves from a bony canal 
or the substance of a muscle or fascia. In rare cases there is ten- 
derness over the spine corresponding to the point where the 
affected nerves arise. 

Besides feelings of pain, there is often a sense of numbness, 
coldness, tingling, or heaviness of the limb, Vasomotor, secre- 
tory, and trophic disturbances may occur; but when these are 
pronounced, one must suspect neuritis or an organic central dis- 
ease, Muscular spasm Is sometimes present; more rarcly thero 
is some muscular weakness. 

The paroxystns of pain may intermit regularly; sometimes they 
come on every day, at the same hour, They are apt to be worse 
at night. 

‘The attacks of the discuse often ran a course of several weeks 
or months, and in some forms they Inst for years. 

Pathology.—Many cases that used to be called neuralgia are now 
known to be forms of neuritis, ¢.g., selatica and brachial neural- 
gia. Other forms are sometimes due to impaired nutrition of the 
nerves from an obliterating arteritis (tle doulourenx); still others 
are due to the irritation of nerves from the diathetic poison of 
gout, rhenmatism, and diabetes, or to extrinsic poisons, such as 
alcohol, lead, and arsenic. In these cases the sensory nerves of 
the nerve sheaths (nervi nervorum) are affected. There remain 
many cases in which the trouble shifts from one locality to an- 
other, or in which no special local or general irritation can be 
discovered. In these cases we assume that the pathogenic focus 
is the spinal ganglia or the sensory cells of the posterior horns 
of the spinal cord. Lesions and irritations of the sensory path 
above the sensory cells referred to rarely cause pain. 

There are some forms of neuralgia which may be called "rem- 
iniseent” or “hallucinatory.” The patient, who is an impression- 
able and sensitive person, has had a genuine cause for neuralgic 
pains: but this, after lasting some time, has ceased, while the 
painful impressions continue to remain in the cerebral cortex. 
‘The neuralgia is a morbid habit of feeling pain. Such neuralgias 
are promoted often by the use of morphine. 

The Diagnosis,—This depends on the fact that neuralgic pains 
Are shifting, paroxysmal, follow the course of nerves, are accom- 
panied often with tender points and not accompanied with signs 
of organle nerve diseast, such as paralysis and anwsthesia and 
tenderness over the nerve trunks. Thermic sensations of burning 
or coldness are rarely nearalgic, but are due to neuritis. 

The prognosis is good, except for the reminiscent neuralgias, 
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the neuralgias of hysterical and neurasthenie persons, who are 
thoroughly anwmic, debilitated, and broken down morally and 
physically. The neuralgias of the degenerative period of life 
are also very obstinate, 

The treatment will be discussed under special beads. 


Tuk Panmsrngsic Nevrosis (PAnastuxstra, Nome Hanns). 


This fs a not uncommon disorder, characterized by very per~ 
sistent symptoms of numbness, formication, or burning, with 
little or no pain, and with or without motor weakness, Tt isa 
trouble allied to the waking numbness just described. 

Etiology. —The disease ovcurs in adult life, and oftenest at or 
after middle life. Women are oftenest affected, and expecially 
those of nervous temperament, with dyspeptic and rheumatic 
tendencies. The symptomsare notseen in children or in the aged. 
‘They are more marked in the warmer season, and women who 
wash 4 good deal are somewhat more subject to them. The dis- 
order is more frequent in cities. 

ASymptoms.—The patients have feclings of numbness, 
heaviness, usually in both hands, extending a little way up the 
forearm. The sensations are, as a rule, diffuse, but may follow 
the distribution of a nerve, especally the ulnar, In other cases 
the numbness is sharply limited to the finger-tips or the second and 
third phalanges. There is no actual pain or tenderness, nor is 
there any anwsthesia, cutaneous or mascular. Instead of or with 
the nambness there may be burning sensations, especially felt in 
the palms or soles. There is often a slight degree of paralysis, 
but rarely any decided vasomotor or trophiccbanges. The symp- 
toms exacerbate, being worse at certain periods of the duy, asu- 
ally in the morning. They may increase at night and prevent 
sleep. 

‘The arms are oftener affected than the lower extremities; and 
the disease never takes a hemiplegic form, though one arm may 
be alone involved. The scalp and ears may be involved, though 
always in a minor degree, the patient complaining of sensations 
of heat, prickling, flushing, and vertex pressure. Sometimes the 
knee jerk disappears. The symptoms cause a condition of men 
tal unrest and nervousness which add to the sufferings materi-~ 
ally. Evidences of overwork, of dyspepsia and constipation, of 
anemia, or of muscular rheamatism will generally be found. 
‘The urine is usually rather light in color and specific gravity” 
(1010 to 1018), slightly cloudy, with excess of phosphates and oc 
casional excessive discharges of urates. 

Pathology.—The pathology is based upon the similarity of the 
symptoms to those in mild or incipient cases of multiple neuritis 


al 
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and upon the effects of drugs in relieving symptoms, It is be- 
Heved that the peripheral nerves are being irritated by some 
polson cirenlatinginthe blood. Co-operating with thisare nerves 
naturally over-irritable, or made so by anwmia, byperwmia, and 
exposure to cold. 

Diagnosts.—This disease Is to be distinguished from hysteria, 
neurasthenia, and central organic diseases of cord or brain. In 
hysteria the symptoms are less diffuse, regular and bilateral, 
while some anwsthesia is rarely absent. Paresthesi# are very 
common in neurasthenls, and in some cases here they are due, no 
doubt, to peripheral irritation. In neurasthenia, the parmsthesia 
are, however, generally in one extremity, less diffase and as a rule 
more temporary. There is no motor weakness, and the head and 
spine are usually complained of more than the arms or legs. 
Waking numbness and night palsy are intermittent disorders, 
disappearing within a short time after waking or rising from a 
recumbent posture. The numbness that is felt with digiti mortui 
and Raynaud's disease is accompanied with spasm of the blood- 
vessels and whitening of the fingers. 

Prognosis and Cowrse—The disease, if not treated, runs a 
course of several months, with some intermissions and relapses, 
Itmay disappear, to return the next year. It never progresses to 
any serious condition, and is in almost all cases eventually cured. 

Treatment.—Tho patient should receive alkalies, with bro- 
ae iron, and strychnia. The faradiccurrent, massage, 

liniments are useful. Rest and removal from ex- 
pie dated indicated. 


3. NevRosks OF MixED ORIGIN APFRCTING THE EXTREMITIES 
(Acno-NEvrosgs). 


‘There are certain nervous disorders which affect the extremi- 
ties. They involve the motor, sensory, vasomotor, secretory, and 
trophic nerves In various degrees. They are sometimes of central 
and sometimes of peripheral origin; but as the pathology is lit- 
tle known, they are best given a clinical classification and placed 
under the head of peripheral disenses, 

‘The acro-neuroses here considered are: Raynaud's disease and 
digiti mortai. Podalgia, luxation neuralgia. Erythromelalgia. 


SYMMETRICAL ANGIO-NeUROTIC GANGRENE, OR RayNaup's 
Disease. (Anorrive Form Ksown as Diaitr Morrut) 


Symmetrical gangrene or Raynaud's disease fs a rare affection 
characterized by spasm of the vessels of the extremities, coldness, 


pallor, waxiness of fingers or toes, or by blueness, mottling, swell- 
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ing, pain, followed often by a dry gangrene of some of the fingers 
oF toes, $ 

Etiology.—The disease occurs usually in children and young 
adults. Women are affected oftener than men. Anwmia, and 
chlorosis, and neurusthenic states predispose to it, Malarial in- 
fection, acute infectious fevers, menstrual disorders, fright, oc- 
eupations that lead to exposure, such as washing, are causative 
factors. Diabetes and syphilis are also put down as causes _ 

‘The di-ease comes on rather suddenly and affects oftenest two 
or three fingers of both hands. In its early and mild degree there 
is simply a coldness, numbness, and waxy pallor of the fingers. 
The skin looks shrunken. There is slight anwsthesia. They feel 
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asifdead. After afew hours this passes away, but returns again 
and may finally become an almost constant condition. Begin- 
ning in one or two fingers, it may finally involve all. The toes, 
tip of the nose, and ears may be similarly affected, though this is 
rare in the milder form. Exposure to cold, even slight, is the 
common excitant of this form of the trouble, which is commonly 
known as “digiti mortui,” “dead fingers,” or "local syncope.” 

In severer grades the fingers become blue, swollen, and there 
aro burning sensations and much pain, but no anwsthesia, This 
condition is known as that of "local asphyxia,” and it is usually 
followed by gangrene. 

In the gangrenous stage small blisters appear on the distal 
phalanges, which fill with bloody serum, then dry up, and beneath 
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the scab ulceration begins, which is shallow and soon heals, leav- 
ing a sear. The process then stops. In very rare cases the whole 
tip of the finger or toe, including the bone, becomesinvolved. The 
process us stated may attack the ears, lips, tongue, and even parts 
ofthe trunk, Along with this gangrenous process there is often a. 


‘The dead-finger trouble may last but a fow days or weeks, or 
it may continue for months. The gangrenous stage lasts about 
three weeks It lasts longer if it comes on in one finger after the 
other, The disease is one of months, and it is liable to recur. 

The diagnosis must be made from senile gangrene, frost-bite, 

alcoholic neuritis, endarteritis, and obstruction 
of nutrient vessels. 

Pathology.—A nenritis has been found in-some cases of so- 
called Raynaud's disease, but this is secondary. In a few other 
eases there hus been found an obliterating endarteritis (Jncoby), 

The trouble is in some cases apparently functional and due to 
the combination of an over-sensitive nervous system: and some 
irritant, such as impoverished blood, malaria, or other toxic agent, 
which causes spasm of the peripheral vessels. 

Prognosts.—The cnses usually get well, In only the rarest in- 
stances has death occurred, and then from some complication, 

Treatment.—Galvaniam to the spine and limbs, warm applica- 
tions, anodynes, tonics, are indicated. Nitroglycerine, the iodides, 
chloral may be tried. No specific is known, 


PANS In THE Fer oy Vartovs Onrarn (PopALarA). 
1. Pains of diathotic, toxic, or neurnigic origin. 


origin. 

1. Pedal pains oceur in gont, rheumatism, lithmmic states, 
syphilis, tabes, chronic alcoholism, and diabetes. The pains of 
latent gout, according to Anstie, are generally located in the dor- 
sum of the foot. Those of chronie alcoholism have been observed 
to occur in the wrists and ankles. Those of lithmmia are asually 
in the heels. In syphilis a node can generally be discovered. A 
differential diagnosis is therefore possible. 

ERYTHROMELALAIA (red neuralgia of the feet, congestive new- 
raigta) tsa disease affecting the feet chiefly, and characterized by 
burning pains and congestion of the parts. 

‘The disease occurs usually in men in middle life, after a low 
fever or severe physical exertion afoot. 

‘The disease begins in the ball of the foot or the heel with a 
pain, which is worse at night. It increases until nearly the whole 
sole in the distribution of the plantar nerve is involved, and the 





pain, though worse at night, is almost continuous It is much 
increased by exertion, the feet become very tender, and standing 
or walking is most painful. Meanwhile there has developed with 
the pain a flushing of the part upon exertion. In bad cases the 
parts most affected are continuously marked by a dull, dusky, 
mottled redness, 

‘The hands may beslightly affected. Slight injuries may cause 
blisters and even ulcerations. The congestion usually 
in the horizontal position, and this also relieves the pain. The 
symptoms are worse in warm weather. The disease is very chronic 
and, though not dangerous to life, makes life very miserable. 

y.—In the cases of erythromelalgia as deseribed by 

Mitchell and others, there is: (1) A vasomotor neurosis; (2) a plan~ 
tar neuritis; and (3), in rare instances, spinal cord disease, 

‘The diagnosis must be made from aleoholic and gouty pares- 
thesia, podalgia, local disease of bone and ligaments and from 
reflex 


pains 

Treatment.—Blevation of the feet and applications of cold 
give temporary relief. Paradization has sometimes given help; 
oftener it has not. There is nothing known which gives perma- 
nent relief. The physician must rely upon rest, bandaging, cold, 
anodyne applications, hydrotherapy and tonies. The salicylates, 
turpentine, and mineral acids with strychuia may be given, 

2. Reflex or referred pains in the feet are very common, The 
cause is usually some form of irritation of the genito-orinary 
tract, such as gonorrhea, stricture of the urethra, vesical calea- 
Jus, cystitis, or renal calcalus, It may be a misplaced or pregnant 
uterus. 

3. Pains of mechanical origin: 

(a) Morton's neuralgia. 
(b) Tarealgia, or policeman’s disease. 

(a) MorToON’Ss NEURALGIA, 80 called, is a neuralgia affecting 
the metatarso-phalangeal joint of the third and fourth toes, and 
is due, it is thought, to a slight luxation, with consequent pressure 
on a digital branch of the external plantar nerve. It sometimes 
affects other toes, however. It is not always due to a luxation. 
Incipient flat-foot may cause it, and I have seen a typical case in 
a pregnant woman, disappearing after continement. The trouble 
oceurs generally in women, and if there is a luxation the cause is 
external injury or shoe-pressure. Treatment is not very sntis« 
factory. It should be directed to giving rest to the foot, and the 
avoidance of Iuteral pressure on the joints by wearing a broad- 
soled shoe with support to the arch of the foot. Support may 
also be given by a broad flannel bandage. Amputation of tho 
toe has cured one ease. 

(0) TARSALGIA (policeman’s disease) is » neuralgic affection, 
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due probably in most cases to an incipient flattening of the foot 
and stretching of the plantar ligaments. Some have ascribed it to 
a deep-seated contusion of the adipose cushion covering the os 


It is observed in persons who have been in the habit of going 
barefoot, and have then gone into the army or taken civil posi- 
tions obliging them to stand or walk a great deal. 

It oceurs in the policemen of Paris, and bnt few cases have 
been seen in this country. This is due to the difference in the 
shoes and in the gait of American and Parisian guardians of the 
peace. The name tarsalgin was given by Duchenne. 

‘Treatment, medical or surgical, seems to do little for the dis- 
order, which is verychronic. Patients are better in cold weather, 
and when resting the feet. Leeches, the cautery, the iodides, 
and broad shoes with rubber heels are serviceable, 


Tumors oF NERVES. 


‘These consist of : 

1. Nerve hyperplasia. ne 

&, ‘True neuromata. — Nana sas 
3. False neuromata. Multiple. 4 Benign. 


1. Hyperplosta or hypertrophy of nerve trunks Is very rare. 
Generally the increase in sizo is, in fact, due to increase of the 
interstitial connective tissue. Sometimes there is an increase in 
the number of fibres and thickening of the myelin sheath. 

2%. True nenromata are also very rare, and occur almost exeln- 
sively on spinal nerves. In some there is an increase in medul- 
lary fibres; in others only an increase of non-medullated fibres, 
é«., only the axis cylinders and neurilemmaincrease. They occur 
either singly or multiply. Multiple neuromata are generally of 
anenro-fibromatous fer. 

Nearo-fibromata when multiple may affect the subcutancous 
nerves and form growths known as fidroma molluscum, 

Nerve fibres united in a mass by hyperplastic connective tissue 
form what are culled plexiform neuro-fbromata. Multiple neu- 
Tormata may be true neuromatous growths. 

True nettromate are usually small, ranging from 1 em. (two- 
Aelia tea toGem, indiameter, They may be much smaller 


lenders are usually few in number, or at least there is only 
local multiplicity of tumors. Multiple (true) neuromata may, 
however, be very numerous, Gowers estimates in one case that 
4&5 many asone thousand were present. Even larger numbers have 
been observed. 


a “a 
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& False Newromata,—This torm ts applied to the various nerve 
tumors in which a fibroma, myxoma, glioma, sarcoma, carci- 
noma, or syphiloma grows upon or in the nerve. Fibro-neuroma. 
is the most common form; glio-neuroma has been observed on the 
auditory nerve, Syphiloma occurs only on the Intra-cranial or 

intra-spinal Carcinoma 





Tubercula dotorosa are simply small false neuromata situated 
subcutaneously on the ends of the sensory nerves. They vary 
much fn histological structure, 

Malignant Newromate.—A few cases, about thirty in all, have 








hereditary influence are the etiological factors. The great nerve 
trunks are oftenest affected, the median, sciatic, and erural rank- 
ing first. The tumors start from the perineurinm; they are at 
first spindle-shaped, and may grow very large. Sarcomatouscells 
are oftenest found in them; but they may be myxomatous, fibrom- 
atous, or mixed. 

Etiology,—Three genoral causes exist for the production of 
neuromata, viz.- 1. A hereditary or a neuropathic predisposition ; 
this tends to cause the trae, the maltiple, and the plexiform neuro- 
mata. 2, Injuries, surgical operations; these cause especially the 
fibro-neuromata of which the amputation neuroma isan example. 
8. Diathetic, ¢.g., tubercular, influences and whatever produces the 
various tumor formations, sarcoma, carcinoma, form the third 
etiological factor. Neuromata of the plexiform type are often 
congenital. Multiple neuromata may develop early in life. Men 
are far more subject to multiple neuromata than women, 

Symptoms.—Nouromata often cause no symptoms, Perhaps 
the most frequent evidence of their presence, however, is pain 
and some tenderness. The pain is exacerbating, and may be 
stopped sometimes by pressure on the nerve above the tumor. 
Parmsthesia, anesthesia, paralysis, and reflex spasm may be pres- 
ent. Some forms of intractable headache are possibly due to 
multiple neuromata, Multiple and plexiform neuromata cause 
symptoms less often than a single larger neuroma. A neuroma 
on the pneumogastric or other splanchnic nerve may canse severe 
symptoms, Multiple (true) neuromata may last for years and 
cause no serious inconvenience. Malignant neuromata cause al- 
Ways such symptoms as would naturally follow irritation and 
compression of a nerve. 

The diagnosis of neuroma can only be certainly made when 
the tamor can be felt. In other cases, by exclusion a fairly eer- 
tain conclusion may be reached, 


il 
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True neuromata are often multiple; the false rarely. Idiocy, 
heredity, neuropathic constitution, serofula, would all favor the 
view of the disease being a true neuroma. 

The treatment is essentially surgical. Internal medication and 
external applications are of little value. Strong galvanic cur- 
rents, mercury, and the iodides in large doses may be tried in true 
neuromata and fibro-neuromata. 

Both true and false neuromata may return after extirpation. 





CHAPTER VIL 


DISEASES OF THE SPECIAL NERVES. 


‘Tum peripheral nerves are the cranial, the spinal, and the off- 
shoots of the cranial and spinal, known as the sympathetic. I 
shall take up first the cranial nerves. 


Tux CRANIAL NERVES. 


‘These consist of twelve pair, viz, : 

I, The olfactory. II. The optic. TI. The motor oculi. TV. 
The patheticus or trochlear. V. The trigeminus. VI. The ab- 
ducens, VIL. The facial. VIII. The auditory. TX. The glosso- 
pharyngeal and nerve of Wrisberg. X. The vagus. XI. The ae- 
cessory vagus or spinal accessory, XII, The hypoglossal. 

‘The first two are not strictly nerves, but rather parts of the 
brain. 

‘The remainder are analogous to spinal nerves, and arise from 
the mid and hind brain, 

ANatTomy AND PuysroLoay.—L. The olfactory nerve consists: 
1. Of!peripheral fibres which are distributed to the superior and 
middle turbinated bones and upper part of the septum. They 
are connected with olfactory cells lying in and beneath the mu- 
cous membrane. They are about twenty in number on each side 
They are non-medullated. They pass up through the erlbriform 
plate of the ethmoid bone and enter the olfactory bulb (Fig. 48). 

2. The olfactory bulb is in man a rudimentary organ containing 
afew nerve cells, peculiar bodies, perhaps of neuroglia tissue, called 
glomeruli, connective tissue, and nerve fibres, It is analogousto 
a spinal ganglion or to a nucleus of origin of a nerve in the cord 
or medulla. 

& The olfactory tract, wrongly called a nerve, is composed of 
cortical nerve cells and of nerve fibres. It has three roots, the 
lateral, middle, and mesial. In man, only the lateral is of im- 
portance. This passes along the margin of the anterior perforated 
space to the uncinate gyrus, hippocampus, and cornu ammonis. 
Some fibres also pass inward into the anterior commissure, conneet- 
ing the tract and cortex of the opposite side (Fig. 48), 4. The fourth 
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portion of the olfactory apparatus is the uncinate gyras, hippo- 
campus, and cornu ammonis, and this part is the cortical seat of 
smell. Further connections by the fisubria, fornix, corpora mam- 





OF OLFACTORY Nekves Ao Coxnections. 


‘Fro, 48—Disonam 

‘Fro. 42,—Tie Orrico Neuve axo res Cextnat Coxnncttoxs Gronunino rnow 
‘Onaaererxnn). R, Retina, dark on the side connected with left hemisphere; No, optic 
nerve; Ch, chinsm; Tro, optic tract; CM, Meynert'xcomminsury; CG, Gudden'scom- 
muiseure; Tho, thalmus; Cyl, corpus genie, ext.; Qa, corpor. quad.; S*, optic radia~ 
tions; Co, occipital cortex; Zi, mesial Jomniscux (The shading of the retina and 
‘Yingal field should just reach the vertical lines.) 


‘The sense of smell is rudimentary in man, yet it is still the 
sense by which we can appreciate the most attenuated matter; 
for of a grain of mercaptan, which awakens a 
sensation in the mind, has weight and dimensions so infinitely 
ra epee be quite beyond the power of the imagination to 

According to Valentin, we can perceive ryehapy of a grain 
oll of roses, According to Fischer and Penzoldt, one can per- 
“Case of mereaptan. I have found that one 

‘ean perosive the odor from 4 cm, of a solution of oil of cloves 1 


— 
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to 100,000. Matter So be parse Soe aeaeee 
form. Odorous sensations co-operating with taste sensations form 
“flavor.” Variety in odorous sensations Lee aebaRg TER 

the rapidity of molecular vibrations as in the case of light; cand 
substances having similar relations in vibration have similarity 
in odor (Haycraft), Males have a more delicate sense of smell 
than females (Ni¢olls and Bailey). The keenness of the olfactory 
sense is lessened in the insane and criminal classes. 

IL. The optic nerte, so called, is really a central tract of the 
brain, like the olfactory nerve. 

‘Traced from without inward, we find the following parts: 

1. The rods and cones, with the filaments connecting them to 
the ganglionic cells of the retina, really form all that there is of 
a peripheral optic nerve. These rods and cones number about 
8,360,000. 

2. From the ganglionic cells of the retina, fibres collect and 
pass into the cranial cavity as the optic nerve, This nerve con- 
tains about 438,000 fibres. They are smaller than other nerve 
fibres, and are distinguished from them by having a neuroglia 
imbedding substance and by having no neurilemma, 

&. The optic nerves pass to the optic chiasm, where about one- 
third of the fibres cross, in man. In lower animals the decussa- 
tion is greater. After leaving the chiasm, the fibres form the optic 
tract. This tract curves up and back around the crus cerebri, 
and divides into a lateral and mesial root. 

4, These roots connect with the external geniculate body, the 
anterior tubercles of the corpora quadrigemina, and the posterior 
ganglion of the thalamus or the pulvinar. These ganglia are called 
the primary optic centres. Through the anterior tabercles of the 
corpora quadrigomina, and by other means, the optic nerve is con- 
nected with the oculomotor nerve, and thus reflex movements of 
the pupils, lids, and eyeballs are brought about (Fig. 49). 

5, From these primary optic centres, fibres enter the posterior 
part of the internal capsule, curve up and back toward the oceip- 
ital lobes, forming the optic radiations of Gratiolet (Ss). 

6. Thoy are finally distributed to the cortex of the occipital 
lobe, and in man chiefly to the cuneus and the upper end of the 
Hirst occipital gyrus. 

1t will be seen that ench retina is connected with the occipital 
lobe of both hemispheres. It is further known that the outer 
or temporal half of each retina is connected with the occipital 
lobe of the same hemisphere, and the inner or nasal half of each 
retina with the occipital lobe of the opposite side. Further, the 
upper part of cach retina is connected with the lower half of the 
eunens, and vice versa (Pig. 49). 

Other connections exist by which the optic centres on the two 
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sides are connected with each other and with other cranial nerves 
in the medulla. 

The optic nerve is a nerve of special sense of vision and has no 
other function except that of an excito-reflex character. 

IIL. IV,, VI. The motor nerves of the eye are: 

(a) The third or oculo-motorius, supplying the internal, supe- 
rior and inferior rect, inferior obliquus, the levator palpebrw, the 
ciliary muscle, and constrictor of the iris. 

(6) The fourth or troehlearis, supplying the superior oblique. 





Frio. 10, Fro. Bt. 

Pio. —Disonam snowrxa THe Annaxogwest oy THe Nocuer or rar Moron 
Seaves oF Tak Exe, asp rm Decoasarions of tue Fount axp Ierenxat Roo 
va Brasen ov rue Tamed Nexve. 

Fro. 51.—Discxs snowixe sms Provavue Retarions ox me Nvcuet or vue 
Suxru axp or Tux Ivrenxat, Reorvs Basxcu or Tux Tareo 70 THe Bast, 


(e) The sixth or abducens, supplying the external rectus. 

(d) The sympathetic, consisting of fibres from the upper cer- 
vical nerves to the dilators of the iris, to its Dlood-vessels, and to 
Malllee’s muscle. 

2. Motor fibres from the nucleus belonging to the third nerve 
and running out with the fibres of the seventh (Mendel), supplying 
the orbicularis palpebrarum. 

‘The third and fourth nerves arise from « series of nuclei in the 
floor of the aqueduct of Sylvius. They leave the brain at the 
anterior edge of the pons. They run in the cavernous sinus and 
‘etiter the orbit through the sphenoidal fissure, 

‘The sixth nerve arises from a nucleus in the floor of the fourth 
Yentricle. It emerges at the posterior edge of the pons, runs in 


se, 
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the cavernous sinus, and enters the orbit through the anterior 
lacerated foramen, 

The nuclear gray matter from which these nerves arise is 
made up of a series of nests of cells, and each pair supplies a differ- 
ent set of muscles of the eye, ax shown in the : 

The nucleus of the sixth lies farther back in the floor of the 
medulla, but it belongs to the same serial deposit of gray matter, 
and represents the continuation of the anterior horn of the 
rploal cord (Fig, $1), 

‘The motor nerves of the eye, third, fourth, and sixth, are 
closely connected with each other and other nerves by a long 
commissure, the posterior longitudinal bundle. 

‘The fibres of the third and fourth nerves pass to their nuclei 
on the same side, then decussate and pass up in the inner part of 
the crusta to the lower part of the central convolations of the 
cortex. A few fibres decussate and enter the nuclel of the oppo- 
site side, They are connected with the internal reetus nacleus. 

The Abres of the fourth nerve almost entirely decussate, run- 
ning forward a long distance before they finally reach thelr 
nuclei, Thus it appears that the fourth is the only cranial 
nerve except the optic which largely decussates before reaching 
its nucleus, However, those fibres of the third which supply 
the internal rectus also decussate, as already stated. 

The arrangement of the nuclei is believed to be about as fol- 
lows, the upper on the list being anterior: 


Meitian tine. 
{Sphincter iridis, Ciliarius. 
nL x | Levator palp., Rect, int. 
* **) Rectus superior, Reet. inf. 
| Ctitgees inf. 


IV. N. | Obliquus superior. 
VIN. j External rectus. 


In order to understand the peculiarities of eye palsies, to be 
described later, the relations of the sixth to that nucleus of the 
third nerve which innervates the internal rectus must be under. 
stood, In turning the eyes to one side, these two nuclei and 
their nerves act together, causing the external rectus of one eye 
and the internal rectus of the other to contract at the same time. 
‘The impulse from the brain which does this acts first upon the 
sixth, and through this upon the internal reetus nucleus of the 
same side, The fibres from this nucleus cross and emerge in the 
third nerve fibres of the opposite side to the sixth nerve nucleus. 
'This can be better understood by the diagram, Fig, 51. 
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‘Thus lesions in the brain (at 2) cause paralysis of the sixth 
nerve of the opposite side and internal rectus of the same side. 
‘The eyes turn toward the side of the lesion. 

Lesions in the pons (at >) cause paralysis of the sixth on the 
same side and internal rectus nucleus of the opposite side. The 
eyes turn away from the side of the lesion. 

‘The eye muscles move the eyeball in the following way: 

‘The superior rectus elevates the eyeball. 

‘The inferior oblique rotates out and up, 

‘The inferior rectus depresses the eyeball. 

‘The superior oblique rotates out and down. 


Muse, tempore 


3 Blond, tarry 
fx " 
eet, wrt — -* _ Reet, lat, 






Othe inf 


Bact. inf. AN. aupromaz. 
Fro. S2.—Tue Arracmxest or Tux Eve Muscurs to rue Gome (Menge). 


‘The superior and inferior oblique, acting together, rotate in- 


‘The external rectus rotates outward. 

‘The internal rectus rotates inward. 

The rectus internus, rectus superior, obliquus inferior, rotate 
upward and inward, 

‘The rectus internus, rectus inferior, obliquus superior, rotate 
downward and inward, 

‘The rectus externus, rectus superior, obliquus inferior, rotate 
out and up. 

The rectus externus, rectus inferior, obliquus suporior, out and 
down. 
‘The movements of the eyeball are made by the simultaneous 
action of several muscles. Most of them act as their names indi- 
gate But the oblique muscles help to depress and elevate, and 

7 





OB DISEASES OF THE NERVOUS SYSTEM. 


then help to rotate in or out according as the internal or external 
rectus is acting. fi 

‘The cortical centres for the eye muscles are not positively 
known, Lesions in the inferior parietal lobule sometimes cause 
paralysisof thethind nerve, Lesions of the posterior part of the 
prefrontal lobes also sometimes cause eye palsies, especially eon- 
jugate deviation. 

As the optic nerve is the special sensory nerve of the eye, so 
the third, fourth, sixth, and part of the seventh nerves are the 
motor nerves. 

By means of the optic nerve and Its receptive and refractive 
apparatus, the form, color, movement, and, to some extent, rela- 
tions and distance of objects are determined. The motor nerves 





Fro, 83.—Tae Surento Maxittiany Divistox or rue Teoxairea CYouxn- 
Taxen), 


adjust the eye to near and distant objects, inform us as to size 
and distance, and enable us to follow moving objects and to shift 
the gaze readily. ‘They also assist in protecting the eye against 
injury. 

V. The trigeminus or fifth nerve is one of the most extensively 
distributed and most delicately sensitive nerves of the body. Its 
sensory branches represent the atrophied and lost sensory roots 
of the third, fourth, sixth, seventh, and twelfth cranial nerves 
(Gaskill), 

Ithas a most extensive primary origin by three principal roots: 
(1) The ascending, which boginsin the upper part ofthe cervical 
cord at the level of the second cervical segment; (2) the deseend- 
ing, which rises in the gray matter about the aqueduct of Sylyius 
as high up as the anterior corpora quadrigemina; (8) the middle, 
which arises from a nucleus in the pons near the level of the 


a 
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nerve's exit, The ascending root is mainly sensory; the descend- 
ing, sensory and trophic; the middle, motor and sensory. 

‘The gray matter from which the trigeminus arises reaches the 
whole length of the pons and medulla, and is coextensive with 
the origin of all the other cranial nerves (Fig. 67). Hence tho 
frequency with which its disorders are complicated with those of 
these nerves, Its cortieal origin is probably in the lower part 
of the pre- and post-central convolutions, 

‘The trigeminus supplies sensation to the face, nose, the frontal 
and maxillary sinuses, the teeth, the palate, tongue, and part of 
the upper pharynx; also to the sealp ax far back as the vertex 





‘Fie. 54. —Tue Isremion Maxiutany Division oF name (Youno). 


and tothe external auditory meatus, It gives sensation also tothe 
anterior three-fourths of the dura mater, the falx, and probably 
the tentoriuam. The pia and arachnoid are not sensitive. The 
posterior fosea and the occipital part of the dura mater are sup- 
plied by the vagus. The trigeminus also supplies the above-named 
parts with trophic, vasomotor, and secretory fibres, The vaso- 
motor fibres are brought to it from the medulla and cervical spinal 
cord via the sympathetic; the secretory fibres have the same origin. 
Both are reinforced by the four ganglia with which this nerve is 
tn close connection. An exception is to be made of the lachrymal 
fibres which are brought by the motor nerves of the eyeball. 

‘The trigeminns supplies motion to the muscles of mastication, 
viz, the two pterygolds, the temporal, masseter, mylo-hyoid, and 
anterior belly of the digastric. 
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VIL. The facial nerve basits primary origin ina single nucleus 
deeply situated in the lower part of the pons. It belongs to the 
same series of nuclei as the motor nuclei of the ‘glosso- 
pharyngeal, and of the spinal accessory; in other words, it is a 
prolongation of the lateral horn of the spinalcord. It has not 
a nucleus common to it with the sixth, as is usually stated, 
Those fibres of the nerve which go to the orbicularis, however, 
appear to come from a nucleus in the third nerve series and to 
reach the knee of the facial by the posterior longitudinal bundle 
(Mendel), The deep fibres of the facial take a tortuous course, 
passing inward, dorsally, then curving down and out around the 
nucleus of the sixth nerve. 

The cortical origin of the seventh is in the lower part of the 
central convolutions, especially the precentral, The fibres pass 
down in the crusta at the Inner aide of the pyramidal or motor 
tract. They decussate and reach the nucleus. The nerve has its 
exit at the posterior edge of the pons, external to the sixth nerve, 
It then has to take a long course through a bony canal, daring 
which it receives taste fibres from the second branch of the 
trigeminus (or the glosso-pharyngeal). These fibres toave the nerve 
asthe chorda tympani, and join the lingual branch of the fifth 
nerve to supply taste to the anterior two-thirds of the tongue. 

‘The facial nerve supplies motion to all the museles of the face; 
to the stapodius, stylo-hyoid, buccinator, and platysma myoid, 
It also contains trophic and secretory fibres, It does not supply, 
however, the museles of mastication, 

The taste fibres of the facial nerWwe apparently come in many 
eases from the second branch of the fifth via Meckel's ganglion, 
the large superior petrosal nerve, and genieulate ganglion. In 
other cases they come from the glossopharyngeal nerve via the 
ganglion petrosum, Jacobson's nerve, tympanic plexus, and genic- 
ulate ganglion. Some think that the intermediary nerve of Wris- 
berg, which arises in the upper part of the glossopharyngeal 
nucleus and connects with the geniculate ganglion, carries taste 
fibres to the facial. 

VIL. The euditory or eighth cranial nerve has two different 
parts, One portion passes to the cochlea and utricle and saceules; 
it has to do with the sense of hearing; the other goes to the semi- 
circular canals, and has to do with that sense by which we ap- 
preeiate position of our body and its relations to space. The 
eighth nerve is thus an auditory and a space-sense nerve, 

‘The auditory fibres enter the medulla by two roots, a lateral 
or posterior and a median or anterior, The lateral root has 
mainly auditory fibres, 'The space-sense fibres enter chiefly by the 
median root. ‘These roots are connected with three nuclei, viz: 
(1) The chief nucleus (dorsal, central, inner nucleus); (2) the 
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Jarge-celled nucleus (Deiter’s); and (8) the accessory nucleus (ven- 
‘tral, anterior, Interal). The chief nucleus (1) is a large mass of 
gray taatter composed of small nerve cells and lies superficially 
just beneath the floor of the fourth ventricle. The large-colled 
nucleus (2) lies to the outer side of and below It. The accessory 
nucleus (8) liesin the substance of the lateral root, and between it 
‘and the median root. The lateral root is the one coming chiefly 
from the cochlea. and 


tensively with the 
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sensory 

tract. These fibres go also to the posterior tubercles of the cor- 

pora quadrigemina and thence to the cortex of the temporal lobe. 
‘The median root is connected chiefly with the large-cell nucleus 

(2), but also with the chief nucleus (1). From these nuclei fibres 

pass up in the posterior cerebellar peduncle through the direct 

‘sensory tract of the cerebellum to the roof nucleus or the emboli- 

form and globose nuclei. 

YX. The glosso-pharyngeat nerve arives from three nuclei in 
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‘the medulla: (1) The sensory or perhaps visceral nerve cells an- 
alogous in character to those of the column of Clark in the spinal 
cord. (2) A true sensory nucleus consisting of a long, thin de- 
posit of gray matter continued from the posterior horn of the 
spinal oon, nd mesociavel With 8 PEAR ee ee 

root of the vagus and pharyngeal nerves or respi- 
atepenin (3) A motor nucleus whieh is called the nucleus 
ambiguus, and is a continuation of the lateral horn of the spinal 
cord (Hill, Gaskill). 

‘The nerve, therefore, has motor, sensory, and probably visceral 
fibres. It supplies general sensation to the tympanum and 
pharynx (in connection with the vagus) and pepe ese of the 
Jarynx; special sensation of taste to the posterior third of the 

tongue, and motion to the pharyngeal museles in connection with 
the vagus. 

Its cortical representation so far as taste is concerned is in the 
hippocampal gyrus. The nerve gives very sensitive reflex fibres 
to the pharynx and is important in the reflex act of deglutition; 
it also carries sensations of nausea from pharyngeal irritation. 

X. The vagus nerve arises from three nuclel in a way entirely 
similar to that of the glosso-pharyngeal. 

1. The sensory and visceral nucleus, 

2, The motor nacleus, called the nucleus ambiguus, which Is 
a prolongation upward of the lateral horn, and is common to it 
and the glosso-pharyngeal. 

3. The sensory nucleus, which gives off the fibres of the as- 
cending root of the glosso-pharyngeal, 

The nerve is closely connected with the glosso-pharyngeal 
above and with the accessory (eleventh) nerve below. 

The accessory portion of the spinal accessory is practically a 
part of the vagus, and both in mode of origin and fanction re- 
sembles it closely. It arises from a nucleus which fies in the floor 
of the fourth ventricle, and is continuous brainward with that of 
the vagus. It consists of small cells giving origin to fibres that 
are small in size and have sensory, vasomotor, viseeral motor, 
secretory, trophic, and excito-reflex functions, 

The vagus and accessory part of the eleventh together have 
an extraordinarily wide distribution and diversity of function. 

1. First they contain motor, inhibitory, and vasomotor fibres. 
These fibres go to the pharynx, larynx, trachea, and bronchi; to 
‘the esophagus, stomach, small intestines, and spleen. 

2. Sensory fibres, which go to the occipital and transverse sin- 
uses and dura mater of the posterior fossa, to the external andi- 
tory meatus in part, to the pharynx, larynx, and trachea, and to 
the asophagus, 

&, Excito-reflex fibres, which yo to the lungs and heart, 
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stomach, and to other organs mentioned as supplied by the vagus 
with sensation, 

‘These reflex fibres stimulate or inhibit the vasomotor centre, 





contains the fibres of 
ease acral ee Ce ane Seems Accemerne 

’ Naenva (Youne). 
fibres from the first and sometimes from the second cervical nerve. 
‘The terminal branches receive motor fibres from several cervical 
Rerves. The spinal accessory contains large and small or visceral 


| fibres, ‘The spinal part contains only the large fibres. 
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‘The spinal accessory supplies the sterno-cleido-mastoid almost 
exclusively, but only the upper part of the trapezius; the rest of 
this musele is supplied by the cervical and dorsal nerves. The 
sterno-cleido-mastoid, when innervated, draws the chin ap and 
over toward the opposite side. 

‘The upper fibres of the trapezius draw the head back slightly 
and down toward the same side. 

Physiologically the spinal part of the accessory nerve is one 
of the motor cervical nerves; the accessory or medullary portion 
is part of the vagus, and has visceral and sensory as well as 
motor functions.* 

XII. The hypoglossal nerve arises from a long and large nu- 
cleus lying in the lower part of the floor of the medulla near the 
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median line and to the outer and ventral side of theeentral canal. 
The nucleus is a continuation upward of the anterior horns of 
the spinal cord and is homologous with the sixth, fourth, and 
third nerve nuclei higher up (see Fig. 57), It reaches below as 
far as the decussation of the pyramids and above as far as the 
glosso-pharyngeal nucleus. A second small-eelled nucleus lies 
just beneath the nucleus proper. Its cortical representation 
is in the lowor end of the central conyolutions, to which it is 
connected by fibres that pass into the raphe and thence to the 
anterior pyramids. Its fibres pass out between the olivary body 
and the anterior pyramid. At its origin it is a purely motor 
nerve; it receives a few sensory fibres from the cervical nerves and 
the vagus. It supplies the following muscles: 

* Dees thinks that the spinal origin of the eleventh i continuous above with the 
twelfth, not with the anterior nucleus of the tenth Ho denies that the medullary 
nuclous sends fibres to the larynx, 

‘The internal branch of the eleventh sends motor fibres to the rectus posticas 
2. Remak). 
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Intrinsic muscles of the tongue: superior and inferior longi- 
tudinal and transverse, The extrinsic muscles of the tongue: 
hhyoglossus, genio-hyoglossus, and styloglossus, (The palato- 





‘Fis, B—Duorsws enownie tae Posrrow or rae Cuaxtat, Nenve Nvciet ax 
mux Fioox or Tum Fourru Vesrncie (enxe..) 


— 





106 DISEASES OF THE NERVOUS SYSTEM. 


glossus and linguals are supplied by the fifth and seventh cranial 
nerves respectively.) The depressors of the hyoid: the thyro- 
hyoid and, with the cervical nerves, the sterno-hyoid and sterno- 
thyroid. The elevator of the hyoid: genio-hyoid. It is also 
thought to send fibres to the oral musclos (Tooth). 

‘The hypoglossal nerve is concerned in the movements of the 
tongue and in fixing or depressing the hyoid in mastication and 
deglutition. When diseased, therefore, speech and deglutition 
are affected. The small nucleus of the nerve is thought to con- 
trol the finer lingual movements of articulation. 





CHAPTER VIIL 
DISEASES OF THE CRANIAL NERVES. 


Diskasns of Tux Onracrory Nerve, 


‘Tux olfactory nerve is affected clinically by loss of fanction or 
anosnia, increased sensitiveness of function or hyperosmia, and 
perversions of function or parosinia, 

Axosmta fs far the most common disorder of olfaction. 

Btiology.—tts usual cause is disease of the mucous membrane 
of the nose. Injuries, inflammations, and tamors affecting any 
part of the course of the nerve, its bulb or central fibres, may 
also cause it. Unilateral cortical lesions fn the uncinate gyrus 
may lead to partial loss of smell. It will be not entire, because 
each nerve receives fibres from both hemispheres. Paralysis of 
the fifth or seventh nerve may indirectly cnuse some anosmia. 
Primary degenerative changes and excessive olfactory stimala- 
tion cause anosmia. There may also be a congenital absence of 
the nerves. Anosinia occurs sometimes as a pure neurosis in 
hysteria or in neurasthenic states, 

Diagnosis.—This is made by test odors. 

To test the sense of sinell, a bottle of oil of cloves or of some 
familiar non-irritating odor may be used. To detect quantitative 
disturbance one may use six phials containing oil of cloves, in 
purity and in watery mixture of 1 to 10, 1 to 100, 1 to 1,000, 1 to 
10,000, and 1 to 100,000, Special olfactometers have been devised. 
The sense of smell for any single odor is lost in about three 
minutes, but returns after one minute's rest, 

Treatment.—For fanetional anoemia, snuffs containing stryeh- 
nine gr. yy and gum acacia ij. can be used. Weak galvanic 
and faradic currents are recommended. Usually there is in anos- 
mia a loeal catarrhal condition of the nose which requires treat- 
ment. 

HypxrosmrA occurs only rarely and then in neurasthenic, 
hhysterieal, or insane persons. In the latter itis more often a psy- 
ehieal phenomenon than a peripheral disorder. Hyperosmia can 
be cultivated, and this is done sometimes by the blind and by 
those engaged in certain pursuits, such as tea-tasting and wine- 
tasting. 

Hallucinations of smell ovcur in the insane, as just mentioned, 
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stench. When all olfactory sensations are disagreeable the con- 
dition fs called kakosmia, 

Parosra is a not infrequent condition, In it everything 
smells alike to the patient, and the odor smelled is perhaps a 
peculiar or offensive one. This condition may be due to local 
disease, but is often a symptom of hysteria or nourasthenia, 


DiskasKs oF TH OPTIC NRRVR AND CENTRES 


‘The optic nerve may be affected by nearly all forms of petbo- 
logical change. For the neurologist, however, the 

portant conditions are inflammations, degenerations, ane 
and fanetional disorders. 

In order to understand the descriptions of these diseases, it is 

to define some of the symptomatological terms used: 

Astheniopia is a condition in which exertion of the eyes is 
wearisome and painful. 

Amblyopia is « partial loss or dimness of vision in which there 
are no observable lesions. 

Amaurosis is a total blindness in which there is no observable 
Jesion. 

Hemianopsia is blindness of half the visual field, 

Heméopia \s @ condition in which there is vision in one-half 
the visual field. 

Scotoma is a name given to blind spots or areas in the visual 
field, 

Inflammation of the nerve, or optic neuritis, may occur as a 
papillitis or inflammation of the head of the nerve, a neuro-retini- 
tis or descending neuritis, a perineuritis ora retrobulbar neuritis, 

Perineuritis is rare. Neuro-retinitis and papillitis are closely 
associated clinically and pathologically (Noyes), so that practi- 
eally only two forms of neuritis need be discussed separately. 

PAPILLITIs AND NEURO-RETINITIS,—Etiology.—The causes 
in general are tumor and inflammation of the brain, poisons, 
infections, and auto-toxwmic states. In particular the causes 
are tumors, abscess of the brain, meningitis, syphilis, myelitis, 
nephritis, diabetes, infectious fevers, multiple neuritis, lead, and 
severe hemorrhages. The disease occurs at all ages and in both 
sexes, In brain tumors it occurs in two-thirds of the cases, and 
especially often in cerebellar tumors, It occurs in 80 per cent of 
eases of tubercular meningitis. 

Symptoms.—Subjective symptoms are often not present. The 
vision may remain good for a long time. In other cases there are 
concentric limitation of the visual field, loss of color sense, and 
seotomata, For a description of ophthalmoseopic changes, the 
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reader is referred to special text-books. It is in this condition 
that “choked dise,” which is a papillitis with much serous intil- 
tration, occurs. The changes aro less striking in neuro-retinitis. 
‘The disease may affect one or both nerves. In brain disease 
both nerves are usually involved. 

and Pathological Anatomy,—The process is usually 
subacute or chronic. Congestion, exudation, small hemorrhages, 
and collections of leucocytes oceur. The sheath of the nerve 
just back of the globe is often distended with a serous exudate. 
After a time the nerve fibres atrophy, connective tissue prolifer- 
ates and takes their place, and we have a secondary optic atrophy. 





Frio, %—-Nevno-nertinis (Janoen). 


The process is essentially peripheral, but it extends back with 
Lor atesaaed into the trunk of the nerve. The purely mo- 
of neuritis, that it is due to compression, cannot 
Ler emer thelight of modern pathology. It is probable that 
the neuritis results from an irritating serous fluid which extends 
down the sheath of the nerve, this sheath being a prolongation 
of the arachnoid envity, Mechanical causes lead to constriction, 
accumulation of the fluid, and compression of the nerve at ite 
periphery, and hence to inflammation. Sometimes, at least, the 
irritating fluid contains microbes or microbie poisons, 
RETROBULSAR NevRITIS.—In this disease the lesion lies chiefly 
behind the globe, Its causes are especially toxemia from alcohol 
andtobucco. Itis also due to rheumatic influences, syphilis, lead, 
and diabetes. 


a 





110 DISEASES OF THE NERVOUS SYSTEM. 


In the acute cases there is usually rathor rapid loss of sight, 
with some pain and tenderness. The ophthalmoseopic changes 
are relatively slight. In chronic cases, which are asually toxie 
in origin and due to alcohol or tobaceo, or oftenest to both, there 
are color scotomata or absolute scotomata and amblyopia. 
There is no pain. The condition is known as tobaceo or alcoholic 
amblyopia. 

The prognosis of neuritis varies with the cause. If this is 
removable, as in the toxemis, recovery is the rule. This fs a 
proof that in neuritis the connective tissue is the part chiefly in- 
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volved, for a destroyed or atrophied optic nerve does not recover. 
In many cases, however, atrophy follows the neuritis, 

The treatment is based on the cause, In acute cases one may 
use cups, salicylates, the iodides, and mercury; later, the lodides: 
and strychnia. Perfect rest to the eyes should be enjoined. 

DEGENERATION OF THE Optic NERVE, OR Optic ATROPITY, 
—tThis condition may be primary or secondary. Secondary atro- 
phy is usually the result of a neuritis, I shall describe here pri- 
mary optic atrophy. 

Btiology.—\t occurs oftener in men than women (three to one). 
It oceurs as part of locomotor ataxia in less than half the eases; 
other degenerative diseases of the cord, like nvultiple selerosis, 
may accompany Next to the spinal cord, it oceurs oftenest 
with degenerative diseases of the brain, such as multiple sclerosis 
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and general paresis. Homorrhages, alcoholism, and lead may be 
causes. It may occur without known cause. 

‘The symptoms are those of gradual decrease of acuity of vision, 
concentric limitation of the visual field, loxs of color sense, dilata- 
‘tion and immobility of the pupil. The senso of sight may remain 
good for a long time. Ophthalmoscopieally, the nerve dise is 
opaque, grayish, or dirty looking, and often has a cup-shaped or 
“eupped-disc” appearance, The vessels are stnaller and few in 
number. 

‘The pathology and pathological anatomy is that of a paren- 

degeneration with loss of nerve fibres, which are re- 


‘The prognosis is almost uniformly bad. 

‘The treatment is that usually of the cerebral or spinal disease, 
Mereury, iodides, strychnia, phosphorus, and iron are given. 
Warm baths and salicylate of soda sometimes have a temporarily 
good effect. Strychnia in physiological doses gives, however, the 

Pec Sao Electricity isnot of any use. Stretch- 
ing the taser Eserine, pilocarpine, and santonin or 
nitrate of sily ar may be tried. 





in detail under the head of brain dis- 
are certain symptoms often of functional origin 
which are best described here. These are: (1) Amblyopia and 
amaurosis; (2) retinal hyperwsthesia and dyswsthesia; (8) hemi- 


AMBLYOPIA AND AmAvnosts.—Etiology.—The causes are inju- 
ries and shocks, hysteria, migraine, concussion of the brain, light- 
ning stroke, and severe hemorrhages. There are algo certain 
toxic causes, chiefly alcohol and tobneco, quinine, and salicylic 
acid. Other causes are glycosuria, urwmia, and reflex irritations, 
especially of the trigeminal nerve. Night-blindness and snow- 
blindness are forms of fanctional amblyopia. 

"The symptoms are diminution or loss of vision, usually sudden, 
temporary, and Involving both eyes. Amblyopia in hysteria is 
usually greater in one eye and associated with concentric limita- 
tion of the visual field and disturbance of color sense, 

Underlying functional amblyopia there may be a peripheral 
anesthesia, a psychical or cortical anesthesia, minute hemor- 
rhages, causing temporary pressure, vascular spasm, and anemia. 

‘The prognosis is usually good, 

The treatmentis purely acausal one. In most eases one must 
examine for drug poison, urwmia, diabetes, migraine, or a hemor- 


RETINAL Of OCULAR HyPERMsTuKSIA is a condition 1m 
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which the oye is abnormally sensitive to light. It may be due to 
exposure to extreme light or to seclusion in a dark room. The 
neurologist sees it oftenest aaa symptom of hysteria (ofde Hysteria) 
and perhaps in hypnotic states. It occurs in mydrinsis and al- 
binism. It is not to be confounded with photophobia due to 
irritation of the conjunctiva. 

Nyctalopia, or the sense of seeing better in a dim light, isa 
form of the disease, 

Hemianorsia or half-sightedness may be due to a fanctional 
or organic disorder of the nerve or its centres. It is a symptom 
of many lesions and conditions and can only be described gen- 
erally here, 

Btiology.—tits principal functional causes are migraine, lithwe- 
mia, gout. Its organic canses are tumors, inflammations, soften- 





Fin. 61.—Suowno LareeaL Howorrwovs Fiacaxorata. This ls not quite complete, 
there being a space oo the blind aide where the patient can see (Noyes). 
ings, or hemorrhages involving part of the optic nerve or its cen- 

tral connections, 

Symptoms.—V arious deacriptive terms are used to indicate the 
character of the hemianopsia. In lateral hemianopsia a vertical 
half of the field isinvolved. Tn lateral homonymous 
there is half-blindness on the left or right side of each eye, as the 
case may be (Pig. 61). In temporal hemianopsia the outer half 
of each eye, and in nasal the inner halves, are involved. The 
upper or lower segments or irregular segments of the visual eld 
may be involved. 

These various forms of hemianopsia depend upon the location 
of the lesion which cuts into and destroys the optic fibres in their 
course from the eye to the visual centre in the occipital cortex. 
The mechanism will be understood when it is remembered that 
each occipital lobe is supplied by nerve fibres from one-half of 
the retina of each eye, A cut shows this better than any deserip- 
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tion (Fig. 49), In temporal hemianopsia the lesion must be at 
‘Ch, in front of the chiasm. In nasal hemianopsia it must be 
double and at Nand N’. In lateral hemianopsia the losion must 
lie farther back than the chiasm, in the tract, the primary centres, 
the optic radiations, or occipital lobes. 

In hemianopsia from disease of the nerve as far back as and in- 
eluding the primary centres in the optic thalamus and corpora 
quadrigemina, there fs a loss of light-reflex when a ray of light 
is thrown upon the blind side of the retina, but the pupil still 
contracts when light is thrown on the sensitive side of the retina, 
‘This phenomenon is cailed “ Wernicke’s hemniopic pupillary re- 
action,” If in hemianopsia the light-reflex is preserved, the lesion 
is back of the primary centres und involves the optic radiations 
or cortex. 

A test for the condition of hemianopzsia in its early stage, and 
one that fs useful in stupid or partially comatose patients, is the 
following: When the finger is suddenly brought in front of the 
eye on the sound side, there is « wink; if brought in front from 
the blind side, the orbicularis does not contract. 

is almost always the sign of organic disease, 1 
is not found in hysteria, but does occur in migraine and lithw- 
mia. It is best made out and recorded by means of the perimeter. 

Its course and treatment depend upon the cause, 


Diseases or THE Motor Nerves or THe Eye. 


‘The common affections of the ocular muscles are: 

1. Paralyses or ophithalmoplegias, which may be acute, chronic, 
or progressive. 2. Pareses or amyosthenic states, called ordina- 
ily muscular asthenopias. %. Spasins, such asstrabismus, nystag- 
mus, and blephorospasm. 

‘There are many special terms which are used to indicate the 
peculiar effects of various paralyses and spasms of the ocular 
tmuselés and nerves, and some of these I will define here: 

Erroneous projection is a condition in which the patient is 
unable to judge exactly of the relation of external objects to the 
body. For this relation is determined by the movements of the 
ocular muscles, and these being weak, wrong sensations are con- 
yeyed to the brain. Vertigo may result from this disturbance of 
muscular sensation. 

Diplopia or double vision is a condition duo to the erroneous 
sensation resulting from eye-muscle palsy, and to the fact that the 
images of the object fall upon non-corresponding retinal fields. 
Diplopia ts simple or homonymous when the false image is seen 
on the same side as the affected eye. When a red glass is placed 
over this o two images are seen, the red one being on the side 





or 
in which both 


mjugate 
eyes turn strongly to one or the other side. It i 


or spasmodic, The mechanism is a 

perfectly understood. In general, destructive lesions of the 
cause a paralytic deviation toward the side of the lesion. 
lesions in the pons cause a deviation away from the side 


the dominant one, and impulses from the fey Os 
Fig. 51). 

Returning now to the diseases of the motor sof the eye, 
it is found that the paralyses occur in arin Wipiehaeeot 
be best grouped as follows: 

Ophthalmopleyias : , 

1, Paralyses of the third nerve. Poe? : 

2, Paralyses of the fourth and sixth nerves . 

& Progressive paralysis of all or part of those nerves, 


TUE OPUTHALMOPLEGIAS, 





I, Pananysis oF THR OcuLo-Morortus on Tarp Nerve. 
—Ftiology.—The commonest causes are exposure to cold and 
syphilis. Other causes are basal meningitis, intracranial tamors, 
injuries, compression from orbital tumors, the diphtheritie poison, 
and excessive exposure to light; excessive 
use of tobacco, and alcohol, morphine, or 
other poisons may be acause. Temporary 
palsy sometimes oceurs in migraine, or it 
may take the place of an attack of migraine. 
A palsy of some of the museles supplied by 
the third is sometimes caused by cerebral 
lesions involving the {nferlor parietal 
lobule. Partial palsies also oceur in Joco- 
motor ataxin and in certain primary mus- 
cular atrophies, The common causes, how- 

Fin. 62—Docma Proam. VER, are, as stated, rheumatic influences 
and syphilis, 

There occurs, in rare cases, an acute inflammatory degenera- 
tion of the nuclei of the ocular muscle nerves similar to aeute an 
terior polio-myelitis, This condition has been called “ polio-tn- 
cephalitis superior.” 

Symptoms.—When all the muscles supplied by the third nerve 
are paralyzed, there is dropping of the lid (ptosis); the eye can 
only be moved outward and downward and inward; there is there- 
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fore divergent strabismus and double vision (diplopia), The pupil 
issomewhat dilated and does not contract to light, owing to paral- 
ysis of the constrictors of the iris; and there is loss of power of 
aecommodation,so that the patient cannot read print close to him. 

‘The patient suffers under annoyance from the lid drop and 
the double vision, and there is sometimes vertigo and photo- 
phobia. Only one nerve ix involved at a time asa rule. The 
various eye muscles supplied by the third are rarely all attacked. 





Fie. Gh—Seerren por Teermo Pourn-reruex. The apparatus admits of using 
colored gluses for testing hysteria and malingwring; also of the use of a Maddox 
Prism for testing the eye muscles. 


‘The levator may eseape almost entirely; the ciliary muscle and 
iris may also be but slightly involved; but these latter muscles 
are never involved alone in ordinary types of the disease. 

| ‘The affection usually runs a subacute course, lasting but a few 
weeks. Functional palsies last but a few days; syphilitic palsies 
are usually temporary (one to three weeks), but may relapse or 
become extromely obstinate, Periodical palsies occur every year 
or six months or even oftener; they Jast a fow days or weeks and 
are accompanied at first with some pain. They continue to recur 
for years, 


ae 
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In diphtheritie eye palsies the first three or four naclel of the 
series making up the origin of the third nerve are oftenest af- 
fected, causing paralysis of accommodation, paralysis of the iris 
and of the internal rectus. the three muscles concerned in accom- 
modating the eye to near objects (Fig. 62). 

Pathology.—In the rheumatic palsies there is a low grade of 
peripheral neuritis, and the same is true of most diphtheritic and 
other palsies of infectious origin, In syphilitic palsies there is 
usually a specific basilar meningitis involving the nerve roots. 
‘The meningitis may be slight or may amount to gummatons de- 
posit. In functional and some periodical palsies there is a vaso- 
motor disturbance causing congestion or anemia or perhaps sim- 
ply inhibition of the nuclear centres. Some periodical palsies 
have been found to be due to small tamors involying the nerve 
root. In rare cases there is primary muscular atrophy of the eye- 
ball nerves, or primary degeneration of the nuclear centres, or a 
cerebral lesion of the inferior parietal lobule.* 

Diagnosis.—One must first determine how extensively the 
muscles supplied by the third are Involved. 

If only the levator palpebrw, there is simply falling of the 
lid. If the eyeball muscles are involved, we get the following 
symptoms. They are: 

Limitation of movement of the globe. 

Strabismus and secondary deviation. 

Erroneous projection, 

Double vision or diplopia, which is either simple or crossed. 

Paralysis of the iris or Sidopiee i 
or cycloplegia, 

Concentric limitation of the visual fleld. 

All these points must be tested, but the detailed knowledge of 
them is best gained by consulting ophthalmological works. 

The extent of involvement of eye muscles ean generally be 
sufficiently tested by making the patient move the affected eye in 
various directions, and by testing for accommodation and for the 
pupillary reaction to light. 

PARALYSIS OF THE URIS, OR IRIDOPLEGIA, and of the ciliary 
musele—eyeloplegia. 

The motor fibres of the third nerve to the iris supply the 
sphincter, and when paralyzed there is dilatation and immobility 
of the pupil, a condition known as mydriasis. 

Fibres from the same nucleus innervate the ciliary musele, and 
the iris and this muscle are usually paralyzed together. Paraly- 
sis of the ciliary muscle is ealled cycloplegia. In this latter eon- 
dition there is loss of power of accommodation. Tridoplegia and 





* Some dipbtberitic palsies are probably nuclear. 
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eyeloplegia are usually due to local disease of the eye or to the use 
of mydriatic drugs. Occasionally they are observed after diph. 
‘theria or in multiple | 

Paralysis of the levator palpebra, causing ptosis, is sometimes 
seen alone, but usually other branches of the third nerve are in- 
volved. 

A functional palsy of the lids sometimes occurs in ansnic and 
nervous people at the time of waking. It is a temporary morn- 
tng or waking ptosis, 

PARALYSIS OF THE SYMPATHETIC fibres of the eye causes con- 
traction of the pupil (myosis) from the unopposed action of the 
thirdnerve. There isalsoaslight prominence of theeye and slight 
ptosis from an involvement of the nerves that supply MGller's 
muscle. The pupil does not dilate when the skin of the cheek or 
neck is irritated. This is a condition known as loss of skin-reflex, 
In locomotor ataxia there is often a rigidity of the constricting 
fibres of the iris, while the ciliary muscle continues to act. The 
pupil fs then small and docs not respond to light, while it does 
respond to accommodation. This is known as the Argyll-Robert- 
son pupil. 

IL Panaryers o¥ Tux Fourth NervK.—This is a rare affec- 
tion and not always easily detected. The causes are much the 
sare as those of palsy of the third nerve. 

‘The symptoms are slight convergent strabismus when the eye 
is moved downward and diplopia on looking down, There is 
defect in the movements of the eye downward and outward. 

PAaRaLysts OF THE SIXTH NERVE (abducens) is the most fre~ 
quentof eye palsies, and occurs especially often in syphilis and in 
locomotor ataxia. It causes convergent strabismus and double 
vision. 

TIL Procressive OrnteHaLmor.eGia.—Besides the palsies 
already described, there occur certain forins which have a pecul- 
jar origin and course. They begin slowly, as a rule, and steadily 
progress. In some cases only do they reach a certain stage and 
then remain chronic. The term “ progressive” applies fairly well 
to them. They often affect the third, fourth, and sixth nerves 
together. In accordance with the muscles invaded, these palsies 
are called erternal, internal, partial, and total. Thusif those 
branches of the third nerve supplying the iris and ciliary muscle 
are involved alone, it is ophthalmoplegia interna; if the other 
branches are involved, it is called ophthalmoplegia externa. 

Definition.—Progressive ophtbalinoplegia is a degenerative 
disease of the nuclei of the motor nerves of the eye. It is in most 
cates the same disorder as of balbar paralysis and progressive 
tuseular atrophy. It ix sometimes called polio-encephalitis su- 
perior. > 
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Bttology.—1t develops between betriph ge) ie 
but may occur later, The sexes are equally affected. Lead, diph- 
theria, traumatism, syphilis, appear sometimes to be the cause. 
‘It may complicate locomotor ataxia; more often it forms part of 
progressive muscular atrophy. 

‘The symptoms are often not noticed until the disease is far 
advanced, The vision is not disordered, and there is only a 
gradual limitation of mobility of the eyeball. A slight drooping 
of the lids, causing a sleepy look, ora slight squint, usually diver- 
gent, is noticed, Then upon examination it is found that the 
eye cannot follow the finger, exeept to a slight extent. The iris 
reacts to accommodation and light usually. Double vision may 
be present, Usually the patient accustoms himself to monocular 
vision. The disease lasts a long time, and it may become sta- 
tionary, If complicated with progressive museular atrophy, 
howevor, the course is relatively rapid, death oceurring from the 
latter disease in two or three years. 

Pathological Anatomy.—In all progressive cases there is a de- 
generative atrophy of the nuclear cells, In a fow rare cases no 
lesion has been found, and in a few stationary cases the anatom- 
ical change is that of neuritis, 

The treatment is that for the disease which it complicates or 
the condition which causes it. ‘That is to say, it is the treatment 
for locomotor ataxia, progressive muscular atrophy, syphilis, or 
lead-poisoning. Iodide of potassium, strychnin, nitrate 
of silver, and phosphorus may be given, Electricity is of very 
doubtful value, and only the galvanic current would be indi- 
cated. General tonic measures and rest to the eyes should be 
employed. 

MUSCULAR ASTHENOPIA AND MusccLar IvsvPFIcieNctEs. 
—This is a term employed to indicate « lack of equilibrium of the 
muscles of the eye, as a result of which the visual axes cannot be 
kept parallel without an effort. This effort is often unconscious, 
and shows itself only by a ready tiring of the eye on attempting 
to read, or by the production of headaches and cerebral parms- 
thesia, 

Examination of the eye by means of prisms reveals the spe- 
celal character of the trouble. 

When the eye muscles act normally the condition is called 
one of orthophoria. 

When some of the muscles are weak it is called heterophoria, 
There are various forms of heterophoria, viz.: esophoria, a tend- 
ing of the visual lines inward, from weakness of the externi; ex- 
ophoria, a tending of visual lines outward; hyperphoria, a tend- 
ing of visual line of one eye above its fellow, 

‘The condition fs tested in various ways. The simplest is this: 
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Refractive errors having been corrected, a series of prisms is placed 
over the eye at first with the base inward while the patient 
looks at a candle twenty feet distant. The prisms are increased 
in strength until the patient can no longer coalesce the images. 
‘The degree of prism is noted, and this indicates the strength of ab- 
duction or of the externi. 

The same process is gone thruagh with for the interni, the base 
of the prism being oat. 

The exterai should overcome a prism of about 8", the interni 
one of 23° to 23" or more. There are great individual variations, 
and there fs also considerable variation m individuals. 

‘The above tests measure the amount of abduction and adduc- 
tion. 

‘To test the presence of heterophoria, the writer uses the Mad 
dox double prism held in a frame. The line where the bases of 
the two prisms unite is brought directly over one eye, and is held 
there in « perfectly horizontal position while the patient looks 
at a candle twenty feet away. A red glass is at the same time 
held over the other eye. With the eye covered by the double 
primn the patient sees double, one flame being above the other, 
with the other eye he sees a red flame lying just between the two 
white ones. If the red flame is directly in a vertical line, there 
is orthophoria, but if it lies to one side or the other, there is ex- 

or esophoria according as the red flame was on the oppo- 
site side to the eye covered with red glass or on the same side. 
If heterophoria is found, prisms are placed over the eye until the 
three lights are in a vertical line. The number of the prism re- 
quired to correct the heterophoria indicates its extent in degrees. 

By changing the double prism so that its common base linc is 
vertical, the test for hyperphoria can be made.* 

Muscular asthenopia is said to cause a disturbance of vision, 
vertigo, migraine, cerebral parwsthesia, and pains in the head, 
more particularly in the occipital and cervical region. It is be- 
lieved to be « possible factor in producing choreic twitehings 
in the face. In neurasthenic persons it may cause a wider range 
of nervous symptoms, It is said to be an essential factor in caus- 
ing epilepsy, chorea, and hysteria. The author cannot accept 
this latter view, and believes that the importance of museular 
asthenopia in causing general nervous symptoms is not great. 
Mach of it, if not all, may be relieved by correcting refractive 
errorsand by helping the general health of the patient. 

‘Phe treatment of it, after all myopia, or hypermetropia, or 
astigmatism, if present, is relieved, consists in the systematic use 
of prisms for training the muscles, the wearing of proper glasses, 

“More claborate aod exact methods have been devised by Dr. Stevens and are 
employed by many ophthalmologists 
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and graduated or complete tenotomies according to the method 
of Stevens. 


.  Spasmopic Diskasks of THE OcULAR MuscuRs 


‘These aro: (1) Conjugate deviation from spasm, (3) ee 
‘and associated spasms from convulsive and irritative brain 
order; (3) nystagmus, 

Btiology.—Spasmodie conjugate deviation occurs from an irri- 
tating lesion of the ocular nuclei or of the brain in its cortical 
motor areas and tracts, 

Irregular spasmodic movements occur in meningitis, hydro- 
cephalas, and in lesions involving the semi-cireular canals, Pecul- 
iar associated spasms occur in hysterical attacks. 

Various spasmodic movements and contractions of individual 
eye muscles occur from ocular disease, errors of refraction, nus- 
cular weakness and paralysis of certain eye muscles. 

Rhythmical spasm or nystagmus occurs as the result of hered- 
itary visual weaknesses and rofmctive errors of various kinds, in 
albinoes, and in chronic hydrocephalus. It is found asnaily in 
neurotic cases associated with ocular defects, In epilepsy, ioe) 
hysteria, neurasthenia, and insanity. It occurs in certain 
erative nervous disorders such ax disseminated sclerosis, ti 
tary ataxia, tumors, expecially of the cerebellam, snl ote Foon) 
lesions, and in meningitis, It occurs in miners, and is called 
miners’ nystagmus, It may be a reflex symptom from a remote 
irritation. 

In nystagmus the oscillation of the eyeballs is usually lateral. 
It may be brought out when slight in degree by causing the pa- 
tient to look steadily to one side, 

Vertical and a kind of rotating nystagmus sometimes occur, 
and are due to much the same causes as those of Interal nystag- 
mus. 

Spasm of the levator palpedrer is sometimes seen, and is usually 
tonic. 


DISEASES OF THE FIFTH CRANIAL NERVE—THE 
TRIGEMINUS. 


The common affections of this nerve are headache, migraine, 
tie douloureux, and various neuralgias. The rarer diseases are 
anesthesia, reflex cough and asthma, masticatory paralysis, trie 
mus, trophic and secretory and vasomotor disorders, 

Many of the disorders referred to the fifth nerve are in reality 
only symptoms of some general neurosis, constitutional disturb- 
ance, or of some remote local disease. As a matter of conven- 
ience, however, they may be treated here. 


sl 
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Btiology.—Headache is the most common of nervous symp- 
toms. Ten to fifteen per cent of school children, twenty-five per 
cont of men, and over fifty per cent of women “aze'oubjeabe 16 
more or less, 

‘The headache ages are from ten to twenty-five and thirty-five 
to forty-five; most cases occur between the ages of eight and 
twenty-five, especially in females. The number of headaches in- 
creases gradually from the period five to ten years up to the 
period fifteen to twenty, then falls till the thirty-fifth year, and 
rises again till about the age of forty. Early childhood and de- 
clining age are practically exempt from chronic functional head- 
aches. Women suffer from it more than men in the proportion of 
about three to one. It is more frequent in city populations and 
among the wealthier classes. Headaches are more common in 
the spring and fall and in temperate climates. Headaches may 
be classed, in accordance with their causes, as follows: 

1. Hemic causes, in which impoverished or disordered blood 
is brought to the brain, as in (2) anwmia and congestion; (0) 
diathetic states: gout, rheumatism, diabetes, urmmia; (c) infec- 
tions: malaria, fevers. 

2. Toxic causes: lead, aleohol, tobacco, ete, 

3, Neuropathic states: epilepsy, neurasthenia, hysteria, neu- 
ritis. 

4. Reflex causes ocular, naso-pharyngeal, auditory, dyspeptic, 
sexual. 

5. Organic disease, including arterio-selerosis, syphilis, tumors, 
meningitis, and diseases of the cranial bones, The anw:mic, dys- 
peptic, ocular. and neurasthenic are the common formsof chronic 
and recurrent headache. 

Symptomatology,—Headaches may be classed in accordance 
with their location and the charactor of the pain. We have ac- 
cordingly: 1. frontal headaches; 2, occipital headaches, 3, parie- 
tal and temporal headaches, 4, vertical headaches, 5, diffuse 
headaches and various combinations of the above, 

‘The most common form of headache is the frontal, next the 
fronto-occipital or diffuse, next the vertical, and then the oecip- 
ital. 

‘The kind of pain differs with different persons and with differ- 
ent causes. We have: 1, pulsating, throbbing headache, 2, dull, 
heavy headache: 3, constrictive, squeezing, pressing headache; 4, 
hot, burning, sore sensations; 5, sharp, boring pains. 

The first form characterizes headaches with vasomotor dis- 
turbances, and usually indicates migraine. 

‘The second is of a toxic or dyspeptic type. 

‘The third is found in the neurotic and nenrasthenic, 

‘The fourth in rheumatic and anemic cases. 
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‘The fifth in hysterical, neurotic, and epileptic cases, 

The accompanying diagram shows some of the relations of 
Jocalized pain to the cause. A lange experience both in my own 
practice and In that of others shows it to be approximately cor- 
rect. 


Headaches may continue for a day or may last for weeks and 
months, Some persons have headaches only when constipated or 
bilious, or when they have an attack of indigestion. Others suffer 
from a little pain neariy all the time, exacerbations occurring at 
various periods. Neurasthenic and ocular headaches are gener- 
ally of this type. When headaches are persistent, examination 
should be made of the eyes, of the nose and sinuses; the patient 
should be questioned as to syphilis, the continuous use of tobacco, 
and chronic dyspepsia. The possibility of brain tumor, of pachy- 
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meningitis from blows, or sanstroke or chronic alcoholism should 
be considered, 

‘The persistent headaches not relieved by ordinary treatment 
are due to eye trouble, anemia, neurasthenia or spinal irritation, 
syphilisor pachy-meningitis. Eye strain may cause true migraine 
orordinary headache. Eye-strain headache is usually asocinted 
‘with come weakness of eyesight and pains and discomfort about 
the globe, besides severer pains at times in the brow or occiput. 
The cause of the eye strain is usually astigmatism and hyperme- 
tropia. Ocveasionally it is due to weakness or lack of balance of 
the eye muscles. 

Symptoms Associated with Headache.—The symptoms often- 
est associated with chronic and recurrent headaches are vertigo, 
somnolence, sensations of heat and pressure (cerebral parwsthe- 
im), and nausea. Vertigo goes oftenest with headaches of dys- 
peptic origin: some of the so-called bilions headaches of early 
life develop later into attacks of vertigo; this symptom often 
oecurs with frontal headaches. Somnolence occurs oftenest with 
anemic and malarial headaches; it may develop also with syph- 
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ilitic head pains, Nausea I have found oftenest with occipital 
headaches, 


Pathology.—Headaches are to be distinguished from neural- 
gins and from a special and common form of head pain known as 
migraine, 

Headaches are diffused pains caused, as a rule, by irritations 
located in or referred to the peripheral ends of the fifth nerve. 
Their sent is usually within the skull, 

Neuralgias, on the other hand, are caused by irritations of the 
trunks of these nerves. The pains are local and confined to the 
single branches of the nerve. 

Migraine is a periodical neurosis in which there is a dischange 
of nerve foree, not only affecting the trigeminus, but often other 
cranial nerves as well as sympathetic fibres, 

It is a general disease of which the headache is only one symp- 


‘The nerves of the dura mater are those most involved, Head- 
* aches, when occipital, involve the sensory fibres of the vagus and 
the upper four cervical nerves, 

There is no anatomical change in the nerves except in organic 
headaches, But in many cases the membranes of the brain and 
their sensory nerves are congested or anwmic. 

Diagnosis.—No symptom requires more careful investigation 
as to its canse than that of headache. The dingnosisis always to 
be made, not of this symptom, but of its cause. Most of the fore- 
going deseription accordingly refers to etiology. 

It is important, however, to decide whether the case is one of 
migraine, or neuralgia, or of headache, 

Headache is usually diffuse and bilateral. It is more or leas 
persistent. Migraine comes on paroxysmally, lasts a short time, 
and then leaves the patient feeling perfectly well or even better 
than ever, Migraine is often accompanied with nausea, flashes 
of light, strong pulsations of the head, vertigo, pallor or, more 
rarely, congestion of the face. Neuralgic pains are sharp and 
shooting, they run along the tract of the nerve, and often aro 
associated with suffusion of the eye and w@dema. Tender points 
are felt. 

Treatment.—The constitutional treatment is based upon the 
etiology. Regulation of diet and digestion, securing a regular 
movement of the bowels, attention to ocular troubles, abstention 
from tobacco and alcohol and overwork are the important points 
requiring attention. 

The symptomatic treatment consists in giving antipyrine, anti- 
febrin, phenacetin, salicylate of soda, caffeine, muriate of ammo- 
nia, and sometimes morphine or codela, and bromide of ammonia, 

Antipyrine can be given in doses of gr. v. every twenty minutes 
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till three or four doses are taken. Phenacetin often needs to be 
given in large doves of ten or even twenty grains. Antifebrin is 
less trustworthy and must be given in small doses Exalgin is 
not a very good or safe remedy, It may be tried in doses of gr. 
ij. togr. v. Muriate of ammonia is an excellent remedy given in 
very large doses, $ss. toSi., well diluted. Menthol in doses of 
gr. v. to gr. x, in hot water sometimes stops headaches, In hend- 
aches from ania, caffeine and ammonium muriateare best. In 
headache from nervous exhaustion, similar stimulating 

are usually most efficacious. Combinationr of caffein citrate and 
salicylate of soda or benzoate of soda ure often better than thesin- 
gle drug. Caffeine in any case must be given in larger doses than 
is ordinarily done, é«., gr. iv. or ¥. Local applications of a 
twenty-per-cent solution of menthol, the ice-bag, cloths wrang 
out in hot water, or a piece of sheet lint soaked in chloroform 
liniment two parts and tincture of aconite one part are efficacious 
measures. A cathartic, rest in a darkened room, light diet—all 
these are measures which many patients themselves learn to 


Finally, in headaches from organic disease we have often to 
resort to iodide of potassium, mercury, and the use of some prep- 
aration of 

As will be seen, each case of headache requires special treat- 
ment and a certain amount of experimentation in order to learn 
the idiosynerasy of the patient. 

MIGRAINE, StckK-Heapacne, HemicraniA.—Migraine is a 
constitutional neurosis characterized by periodical attacks of pain 
chiefly in the course of the fifth nerve. The pain is often asso- 
ciated with nausen or vomiting, mental depression, vasomotor 
disturbances such as flushing or pallor of the face, by flashes of 
light, vertigo, tinnitus auriam, and in rare cases by partial paral- 
ysis of one oculo-motor nerve. 

It will thus be seen that migraine is more than ordinary head- 
ache and unlike an ordinary neuralgia. 

—The disease is very common in civilized countries 
and is frequent in America, It ocenrs oftenest in women in the 
proportion of about three to one, and it begins in most cases at 
ora little before the age of puberty. It may begin as early as 
the fifth or even the second year. It oceurs in neurotic families, 
and there is very often a history of direct inheritance. Other 
neuralgic troubles, epilepsy, and gout may be found in the family 


‘The attacks occur oftenest in the winter in our climate, 

‘The cases that begin in childhood and early life are some- 
times started by overwork at school, but usually no especial cause 
ean be found. When they begin after maturity, « history of 
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excesses in work, injury, shock, or exhausting disease is found. 
Migrainous patients usually have some refractive disorder of the 
eye or a weakness of eye museles, and this condition is one factor 
in bringing on or keeping up the headaches. 

Symptoms.—The patient for several days may feel a sense of 
malaise and depression; asually, however, the prodromal stage 
lasts only a few hours or a day, The attack often comes on in 
the morning and gradually increases in intensity until the vie- 
tim has to give up work and lie down. The pain starts in one 
side of the head, usually in the forehead, but often in the oceipat. 
It increases and finally may involve the whole head. The 
puin is of a tense, throbbing, blinding character, inereased by 
jars, light, and noises, It ix accompanied by dimnes of vision, 
often by flashes of light or dark or light spots variously colored 
floating before the eyes. Restriction of the visual field, sometimes 
in the form of hemianopsia, may occur. Vertigo, tinnitus anrium, 
confusion of ideas, fecling of stupor, disturbances of memory, are 
not uneommon ; nausea and even vomiting are the rule. The vom- 
ited matter is at first chiefly mucus, but it may later get yellow 
and bitter from the presence of bile. Hence the term“ bilious 
headache,” which is an improper one, because the bile is only the 
result of retrostaltic action from the vomiting, Migraine is not 
the result of gastric or liver disorder. 

‘The patient's face usually is pale and gives the evidence of 
acute suffering, The flushed face is very rare; the distinction 
between anglospastic or pallid migraine and angloparalytic or 
congestive migraine is not of clinical value. 

‘The pulse is small and hard and may be lessened in rapidity. 

‘Tho temperature often rises in children. 

‘The attack laste from six to twelve or twenty-four hours, ocea- 
sionally even two or three days. As the intensity of the pain Jes- 
sens the patient sinks to sleep, and awakens next morning feeling 
refreshed and better than before the attack. 

‘The attacks occur at varying periods, fortnightly or monthly, 
and even weekly. In women they often occur daring men- 
struation. Some women are entirely free from them during preg- 
nancy. At about the time of the menopause in women, and at 
about the same time of life in men, the disease lossens in sever- 
ity and as # rule disappears. Some form of neuralgia or some 
neurosis in rare cases takes its place. 

Complicating Symptoms.—Partial ocnlo-notor paralysis, tem- 
porary aphasia, slight hemiplegia, hemi-numbness, peculiar odors 
or tastes, convulsive movements of the body, almost resembling 
epileptic attacks, occur, 

Cases presenting these symptoms are rare. When they oocar 
in one ease, however, they always occur in each attack unless it 
is modified by treatment, 
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Vicarious Attacks.—Migraine ix sometimes associated with epi- 
lepsy, locomotor ataxia, or insanity; that ix to say, persons in 
early life have had migraine aud later developed the diseases 
mentioned. The relation between these diseases, however, is not 
80 close as some writers would lead us to infer. The attack of 
anigraine can be sometimes replaced by an attack of gout, or 
visual disorders, or other sensory syinptoms, or even by an oculo- 
qmotor paralysis. Sometimes, instead of a fully developed attack 
the patient has a sense of mental depression, with confusion of 
ideas. Cases have been reported in which acute mania took the 
place of the headache. 

Types.—Writers have described the angioparalytic and angio- 
spastic types; also the typical, subtypical, and supratypieal; and 
finally the ordinary type and the ophthalmic type. Practically 
we find two classes: 

(1) The typical, associated with visual disorders and having 
most of the symptoms described above. 

(2) Theirregular or mixed type in which with many symptoms 
of ordinary migraine there isa history of rheumatic inflaences, 
and often of anemia or dyspepsia. These are cases of u true mi- 
grainous affection complicated with some form of symptomatic 
headache, such as has been already described. The mixed or ir- 
regular are important to recognize, for they call for 
special treatment. They occur almost altogether in women; the 
attacksare often associated with weatherchanges and may be of a 
neuralgiccharaeter. Many women have their sick-headaches and 
their neuralgic headaches, so called, and have to distinguish be- 
tween them. In mixed attacks the face is usually also pale, the 
eyes are notsuffosed, nor is there any visual or aural disturbance, 
asin migraine. Sometimes the pain remains in the occipital nerves, 
‘and I have met with one patient who localizes her pain there en- 
tirely, and who always vomits during the attack. 

Pathology.—The seat of the disease is chiefly in the intracra- 
nial branches of the fifth nerve and of the pneumogastric; the 
upper cervical nerves, however, are often involved. There are 
no morbid anatomical changes known, 

‘The most plausible theory of the disease is that it is a fulgurat- 
ing neurosis, in which there are periodical discharges of nerve 
foree, or nerve storms. The seat of the discharge is perhaps 
in the cerebral cortex, but more likely in the primary sensory 
centres, L¢., the root ganglia of the fifth and vagus nerves’ The 
disease is certainly not in the sympathetic system, as was once 


—The diagnosis is based upon the hereditary his- 
tory, the periodicity and seat of the attacks, the nausea, the com- 
plicating visual and other sensory symptoms. It should not be 
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forgotten that the same patient may have ae gaan and other 
neuralgias, or may have also an organic brain or renal disease. 

Treatment.—Prophylasxis.—Children of families in whieh this 
neurosis exists should be carefully watched during the ages be- 
tween five and twenty. The eyes and nose should be examined. 
‘They should not be subjected to excessive mental or visual strain, 
and if attacks develop they should be promptly treated. Theappli- 
cation of glasses should be considered, but not hastily adopted. 

As regards constitutional treatment, the best measures for cur- 
Ing a case of migraine consist in correcting any visual or nasal 
defect, such diet and exercise as secure tone to the nerves, and 
the continuous use internally of bromide of potassium, nitrogly- 
cerin, cannabis indica, or arsenic. 

Of the above drugs, cannabis indica, either with or without 
arsenic, is the most trustworthy, while the bromides are the 
least, The hemp should be given in large doses and for along 
time, gr. ¢ to gr. i. ter in die. Much stress is Inid by some upon 
ocular muscular insufficiencies, and I believe that such eondi- 
tions should be remedied, but place little confidence in them 
alone. On the other hand, the correction of small or large de- 

“grees of astigmatism and hypermetropia sometimes produces 

surprisingly good results. The reported cure of numerous cases: 
of migraine by treatment of nasal hypertrophies and catarrh 
should not excite too much confidence in such measures. Ln fact, 
since migraine is a constitutional neurosis, one cannot expect 
permanent results from removing reflex irritants alone. The 
daily use of a strong galvanic current four to eight milliamperes 
(eight to ten cells) for ten minutes is useful. 

For the relief of the attack the following drags may be given: 
Salicylate of soda, gr. ealfeine, gr. ij. to v., with benzoate of 
soda, gr. x.; antipyrine, gr. v. q. }-h.; phenacetin, gr, x. to xy. or 
more; powdered guarans, gr. xx.; menthol, gr. y. to x. in hot 
water, muriate of ammonia, gr. xxx. to 3 L ; bromide of potassium, 
gr. xx. Antipyrine and phenacetin are the most certain of the 
above drags, but they lose their effect after a time, as do almost 
all the other drugs, and finally patients give up treatment or 
resort to codeia or morphine. Chloral and a hot foot-bath break 
up attacks sometimes, 

Locally galvanic currents are sometimes helpful, and so are 
static sparks. Hot applications and pencilling with menthol give 
relief tosome. Quict and rest are spontaneously resorted to. 

NEURALGIAS OF THE TRIGEMINUS,—The trigeminal nerve is 
subject to two types of neuralgia, viz. : 

1. The symptomatic form, 
2, Tic doulourenux. 
1. The symptomatic newralgias are by far the most frequent. 
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‘They are called supra-orbital, infra-orbital or supra-maxillary, 
infru-maxillary or dental, and mixed forms, The most common 
type is the supra-orbital; next, the mixed form. 

Etiology. —The female sex is oftenest affected; most cases are 
‘seen in the first half of life; most attacks occur in the winter and 
spring. The left side is oftener affected. The second and third 
branches of the fifth nerve are most susceptible to rheumatic in- 
fluences, the first branch to malarial and septic poisons. Dental 
disorders 
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are supta-orbital, palpebral, and nasal; in infra-orbital neural- 
gia, nasal, malar, and gingival; in infra-maxillary neuralgia, 
inferior dental and temporal. In the mixed forms we find 
various combinations of the above. There is often also a tender 
point over the parietal eminence and vertex. 

‘The pain may radiate to the ear or occiput or it may be located 
in the orbit. Dental irritation may also cause an otalgia or a 
neuralgia tn the upper branches of the fifth. 
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‘There is sometimes a dilatation of the pupil, and in severe 
cases a reflex facial spasm occurs. 

Tic Dowlourenx (Prosopaigia, Fothergill's Neuralgia, Epilep- 
tiform Newralgia).—Tie douloureux is « special form of trigem- 
inal nearalgia, unusually severein its symptomsand obstinate in 
itscourse, It ought to be distinguished sharply from the ordinary 
forips of trigeminal neuralgia. These latter are 
pains almost altogether; while tic douloureux is an idiopathic 
disorder, or at least is one dependent upon changes in the nerve 
itself, 

Btiology—It occurs, as a rule, in persons who are over forty, 
and is seen in the very aged. It is indeed the only neuralgia 
which old people have, It is brought on by exposure, overwork, 
and depressing influences; sometimes, perhaps, by local dis- 
eases of the teeth and jaws. It occurs in men and women in 
about equal frequency, in my experience, 

Symptoms. —It is characterized by intense, darting pains which 
usually start in the upper lip and by the side of the nose. From 
here they radiate through the teeth or into the eye and over the 
temple, brow, and head, They are confined to one side of the 
head. During a paroyxsm the face usually flushes, the eyes 
water, the nose runs, and the patient assumes an expression of 
the greatest agony, The attack lasts for afew minutes, then 
becomes soulewhat less, but the pain rarely ceases entirely. A 
breath of cold air, speaking, eating, putting out the tongue—all 
bring on paroxysms. The pains are worse in winter and often 
become less or cense during summer, Occasionally they come on 
for a few months every year, usually during the spring. 

Spasmodic movements of the face may be associated with tho 


pain. 

Examination rarely reveals any objective trouble, but in a few 
cases some anwsthesia may be noted. 

Pathology.—The disease ix usually a degenerative one, and 
probably is due to irritative and atrophic processes oeeurring in 
the nerve, A low grade of neuritis, perhaps from alveolar dis- 
ease, has been found sometimes, but as a rule the nerve does not 
appear much changed. The arteries supplying the nerve, how- 
ever, often undergo the changes of endarteritis, their calibre is 
inuch lessened, and the nerve cannot get its proper supply of 
blood, Thus an obliterative arteritis underlies some cases of the 
disease. 

Treatment.—In cases which occur in old people, the use of 
nitroglycerin given in doses of gr. yi q. 2 h. sometimes has a 
happy effect. The best single remedy, however, is undoubtedly 
crystalline aconitia given in doses of gr. y}y until its physiological 
effect is obtained, After this come injections of cocaine, Be- 
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sides these measures, galvanism daily, iodide of potassium in 

large doses, gelseminm, croton chioral, codeine, external applica- 
tions of menthol, freezing with chloride of methyl, and heat—all 
may be found useful. The common practice of pulling out all 
the teeth is almost always unsuccessful, and ought not to be un- 
dertaken without specially good reason. Tonies containing iron, 
phosphorus, quinine, or arsenic are generally helpful, and should 
always be given after a course of specifics. In younger patients 
the remedies recommended under the head of Migraine and Head- 
ache may be given. Change toa warm, equuble climate may be 
tried; it is not a certain resource. 

Finally, surgical interference may be necessary. The removal 
of the nerve at ns deep a point as possible is the only operation 
to be seriously entertained, This sometimes causes cure, but, as 
a rule, the pain comes back In six or twelve months, Even such 
‘a tespite, however, is often gladly seized upon. Removal of the 
Gasserian ganglion has been attempted with some success. Liga- 
‘ture of the common carotid has been tried also, but of late years 
the operation has been generally abandoned. Simple drilling 
out of the infra-orbital nerve with a dental probe made of piano 
wire has given long relief. 

‘There are numerous methods of operating upon the different 
ranches of the trigeminus. For buccal neuralgia, Zuckerkandl 
thas devised a method. For superior maxillary neuralgia, the 
méthod of Carnochan, modified by Abbe, is, in my opinion, the 
best. Others favor Langenbeck’s method. Ullmann, Mikulicz, 
Obalinski, and many others have devised special methods. 

Hartley, of New York, has devised an operation by which he 
enters the middle fossa through an opening in the temporal bone, 
thus reaching the root of the nerve. 

TRIGEMINAL PAnasrnesia.—Sometimes persons suffer from 
peculiar numbness, thrilling, or formication in the course of the 


The sensation may be nearly constant and excessively annoy- 
ing. It never amounts to actual pain. 

Tt occurs in anemic, nervous, and hysterical persons. It is to 
be regarded as an abortive form of neuralgia, and so treated, 

‘TRIGEMINAL AxasTuxsta.—This occurs from various path- 
‘ological lesions in the course of the nerve or in its nuclei. 

The most common onzanic cause is syphilitic disease of the 
‘membranes at the base of the brain. 

Trigeminal anwsthesia occurs together with anwsthesia of 
other areas in hysteria and in organic disease of the nerve centres. 
‘Tt is sometimes noted in tic douloureux and facial hemiatrophy. 

Herpes, flushing, pallor, lackrymation, sulivation are all symp- 
toms of disturbance of the trophic, vasomotor, and secretory 
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fibres running in the trigeminal nerve. They are usually, if 
pathological, only concomitant symptous of other diasaesa! - 


‘The diseases of the motor branch of tho trigeminus are rare, 
and generally symptomatic of some more general disorder, 

TRISMUS (LOCK-JAW) is the only important independent affec- 
tion of this motor nerve, It isa tonic spasm of the muscles of 

= 

Btiology.—It occurs in infants, usually through infection from 
the umbilicus, Itisthon known as trisimusnascentium, Itforms 
part of the symptoms of tetanus, It may be symptomatic of 
brain disease, and forms one of the manifestations of the epilep- 
tic fit, There may be a reflex trismnus from irritations of the teeth 
and jaw, and from gastro-intestinal trouble. Neuritis and hysteria 
are causes of trismus. 

Symploms,—There is, as shown above, a symptomatic, an in- 
fectious, a reflex, a neuritic, and a hysterical trismus. In all, the 
symptoms are very manifest. The jaws are firmly locked and 
the masscters and temporals stand out. If the disease is uni- 
lateral, which is rarely the case, the lower jaw is pushed over 
toward the sound side, 

The treatment of both tonic and clonic spasms depends upon 
the cause. Symptomatically, morphine is to be given, and thter 
the antixpasmodics, such as the bromides. In rheumatic eases 
hot applications and diaphoretics are indicated. 
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‘The facial nerve being motor, its diseases are spasmodic and 
paralytic, The two common types are facial tie and facial palsy, 
but there are other minor formes. 

The spasmodic disorders are (1) diffuse facial spasm or mimic 
tie and (2) spasm of single branches, including (@) blepharospasm 
and (b) nietitating spasm. 

FAcIAL Spas (Mimic Tre).—This is a disease characterized 
by intermittent, involuntary twitchings of the facial muscles, It 
fs always chronie and generally unilateral. 

Etiology. —It is a disease of middle and later life, and occurs: 
oftener in women; there is usually a neuropathic constitation; it 
is not hereditary. Theexciting causes are anxiety, shock, injury, 
and exposures, It often has a reflex canse, usnally from frrita- 
tion of some braneh of the trigeminus or the cervieo-brachial 
nerves, rarely from ¢ye strain, Organic diseases, such as tumors 
and softening, affecting the nerve nucleus {n the pons or the 
cerebral centres, cause a symptomatic tic, but not the true disease 
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‘Thus we may have a post-hemiplegic tic or a tic due to cortical 
lesion and assvciated with epilepsy. 

‘True facial tie may be caused by irritation or disease of the 
nerve. 

Symptoms.—The disease usually begins slowly and the orbic- 
ularis muscle and zygomatici are earliest affected, Itrarely goes 
above the eyebrows, 4e¢., to the corrngator supercilii and fron- 
talis. The lower branch of the facial is little affected. The 
spasm is a clonic one, the muscles of the face are affected by a 
series of lightning-like twitches, with intervals of rest. Some- 
times the contraction becomes tonic and lasts several seconds 
or more. There is no pain, The spasm is increased by 
emotions, nervons excitement, conversation, exposure to light 
and cold, and is at its worst when the patient himself is most 
depressed. It isa very good gauge of the general nervous sta- 
bility of the patient. 

‘There is no paralysis or atrophy, and there are no secretory 
or trophie symptoms. The taste fibres are rarely involved, 
though occasional subjective sensations of taste have been felt. 

‘The electrical irritability is either unchanged or slightly in- 
creased. 

Associated movements of the eyes, of the jaw muscles and 
ehbeck muscles are sometimes seen. Pressure over the motor 
points of the nerve will sometimes arrest the movements for 
time. The disease is a unilateral one. It lasts for years and 
even for the lifetime. 

Pathology.—There is no known anatomical change in idio- 
pathic cases. The disease is allied in character to wry-neck 
and other chronic tics, It is a motor correlative to the severe 
neuralgias like tie douloureux. It is sometimes a pure reflex 
neurosis from ocular or dental irritations. 

Diagnosis,—1diopathic facial spusm is chronic, unilateral, un- 
accompanied by pain or paralysis. It is distinguished from facial 
spasms of organic origin by the fact that the latter always have 
some other symptoms. Thus fncikl habit-chorea is bilateral; 
spasm from cortical disease is attended by disturbance of con- 
seiousness and comes on in paroxysms; the spasm occurring 
after hemiplegia is usually tonic, and so is hysterical facial spasin. 

Prognosis.—The disease is in most cases incurable, especially 
after it has lasted some time. If u reflex cause exist, the progno- 
‘sis is better. Life is, however, never endangered by it. 

Treatment.—The most important thing is attention to the 
general health, removal of all depressing influences, rest, and free- 
Soles from excitement, Among specific remedies arsenic, the 

bromides, cannabis indica, gelsemium, conium, hyoscyamus, 
strychnia, codeine, and morphine are recommended. Morphineis 
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‘useful, but must be tried carefully and in small doses, Conium 
lessens the spasm, but this drug has to be given in lange doses 
and is not entirely free from danger, Hyoscine and gelsemium 
sometimes do good. Careful examination of the teeth, eyes, nose, 
stomach, and uterus for reflex irritation is imperative, 

Galvanism, if carefully and persistently applied, almost al- 
ways helps. It should be given daily, Various methods are de- 
scribed. The best way is to place the negative pole on the ster- 
nui or back of the neck, and the positive pole over each motor 
point of the nerve for one to two minutes, then over the occiput 
and over the facial cortical area for the same time. Currents of 
two to five milliamperes should be used, Neurectomy of the 
supra-orbital, continuous pressure on the motor points, streteh- 
ing the nerve itself, are all measures which may be considered 
valueless. 

Freezing the skin over the nerve with chloride of methyl has 
been recommended by Mitchell. 

Blistering and cauterization are needless inflictions, The an- 
esthetization of the conjunctiva with cocaine is often helpful, 
both in diignosis and treatment. 

BiLeruARospssm is the name given to a tonic spasm of the 
orbicularis palpebrarum. It is generally caused by diseases of 
the eye, and its nature and treatment are matters belonging to 
ophthalmology. It is a rare symptom of hysteria. 

NictrraTixe or WINKING SPASM is a clonic spasm of the obie- 
ularis, and usually forms part of habit-chorea or is a symptom of 
hysteria, . 


FPactan Parsns, 


‘The paralyses of the facial nerve may be due to lesions that 
are central, nuclear, meningeal, or peripheral. 

Facial palsy of central origin is almost invariably an aecom- 
paniment of hemiplegia and is due to hemorrhage, softening, 
inflammation, or tumorof the brain. The lower two branches of 
the facial are chiefly involved. 

Facial palsy of nuclear origén is very rare and is an accom- 
paniment of glosso-labial palsy, of diphtheritie palsy, or of gross 
lesions of the pons. 

Facial palsy of meningeal origin is due to tumors, meningitis 
or fracture of the base of the brain and is accompanied by lesion 
of other cranial nerves. Syphilis is the most important factor 
here. All these forms are simply part of other diseases. 

PERIPHERAL FACIAL PALSY (BELL'S PALSY) is the common 
type of facial paralysis. 

Etiology.—The typical cases of thix disease are due to expo- 
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sure and rheumatic influences, Males aro oftener affected, and 
the common age is between twenty and forty.* It is more fre- 
quent in the winter and in temperate climates. It is not hered- 
itary. A neuropathic tendency and the rheumatic diatheses 

to it. Syphilis rarely causes an isolated facial palsy; 
in fact, it ix apt to leave this nerve alone (Hutchinson). 

Facial palsy may occur in multiple neuritis and in locomotor 
ataxia. Non-typical and accidental cases of peripheral facial 
pelky are due to injuries, fracture of the petrons bone, or ear 
disease. Forceps pressure in difficult labor causes some cases, and 
a very few have been congenital. 

Symptoms.—The disease comes on rather suddenly, and reaches 
its height within a few hours or, at most, twoor three days. Pre- 
ceding and accompanying the onset there may be some pain about 
the ears and a little swelling is sometimes seen. 

The patient feels a subjective discomfort on the paralyzed 
side of the face. He finds that he cannot completely shut the 
eye: if he tries to chew on the affected side, food gets between the 
teeth and cheek. He cannot pucker the lips, and his speech is a 
little muffled. The appearance of the face is most characteristic, 

On the affected side the wrinkles are smoothed out, the angle 
of the mouth is lower, the mouth is drawn at first to the sound 
side, and owing to this distortion the tongue appears not to be 
protruded: In faughing or other emotional movements 
‘of the face, the trouble is most clearly brought out, But the 
most characterized appearance is produced by telling the patient 
to shut the eyes tightly and draw out the angles of the mouth 
so as toshow the teeth. The eye on the palsied side is not closed, 
and the eyeball turns up, showing the white of the eye, This 
test of the palsy is better than any examination of the wrinkles 
and folds of the face, for in children and in the young and plump 
these differences in the two sides of the face are not very marked, 
especially in the slighter cases. 

‘The nostril on the affected side does not expand on forced 
inspiration; the eye is apt to be watery and the conjunctiva 

Injected. 


If the disease extend well up into the Fallopian canal so as 
to involve the nerve to the stapedius, that muscle is paralyzed, 
the tensor tympani acts unopposed, the drum is tightened, and 
Hnusual sensitivencss to sounds results. This is rare, however; 
‘thost of the car symptoms in facial palsy being due to a concomi- 
tant disorder of the tympanum or the acoustic nerve. 

‘Af the disease involve the nerve between the geniculate gan- 


+4 H cies thery werw 9 males, 5 females The ages were: Fifteen to 
twenty, 35 to thirty, 7; thirty-one to forty, 8; forty-one to fifty, 2 Lett 
aide, OF right. 5. 
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examination of the taste sense and of the hearing, th 
of the trouble can be accurately made out. 
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partial usually 

For a few days there is an increase in irritability of the mus- 
eles to both faradic and galvanic currents. This is followed by a 
gradual loss or diminution in faradic irritability, while the gal- 
vanie irritability remains sometimes increased for a while and 
then falls. At the same time a reversal of poles and a sluggish 
contraction, particularly the latter, may be noted. At the end 
of five or six weeks faradic Irritability onght to begin to return. 
Great variations are found in the electrical reactions dependent: 
upon the severity of the case, 

If the disease lasts for two months or more and the palsy is 
‘not a complete one, secondary contractures begin to appear. The 
mouth now becomes drawn to the affected side, and the naso- 
labial fold becomes deeper than that on the sound side. In stnil- 
ing or speaking or other facial movements there is an excess of 
movement on the paralyzed side, the tecth and upper games in 
particular showing abnormally. 

Pathology.—The disease in its typical form Is due to a diffuse 
neuritis of rheumatic character. ‘his attacks the periphery of 
the nerve in the face and extends rapidly up into the Fallopian 
canal as far as the geniculate ganglion. The Inflammation some- 
times attacks most the peripheral filaments; at other times it is 
more central, The old idea that it was always a perineuritis of 
the nerve in the Fallopian canal is incorrect (Minkowski), 

Diagnosis.—The recognition of the palsy is made easy by 
causing the patient to contort the face. In children it requires 
more care to detect the side affected. 

It is important to determine whether the palsy is cerebral, 
nuclear, basilar, or peripheral, If the cause is cerebral, the upper 
branch of the nerve is little affected and the patient con clowe the 
eye. The nerve and muscles show no degenerative reactions. 

Nuclear palsy is very rare and is accompanied with other 
symptoms, especially those of involvement of other cranial nerves, 
A history of diphtheria, lead palsy, or bulbar paralysis is ob- 
tained. 
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In palsies due to lesions at the base of the brain such as 
gummy meningitis, the auditory and other cranial nerves are in- 
volved and there are signs of brain syphilis. By testing the 
sense of taste and hearing the location of the peripheral trouble 
ean be made out (Fig. 68). Thus if there be loss of taste on the 
anterior two-thirds of the tongue, the lesion must be between 

the geniculate and the point at whieh the chorda tym- 
pani is given off If the taste be not involved, the lesion must 
eae cee by erno* the art of ia necve wile foelades 

chorda, Practically in most cases it is peripheral to it. If 
ee the disease is usually of syphilitic or tubercular origin; 
the palsy is severe and the loss of ability to close the eye very 


Prognosis.—The prognosis of peripheral palsy (Bell's) is good, 
although an absolutely complete recovery often does not take 


place. 

In syphilitic cases the prognosis is not so good, though patients 
often recover. In central palsies the prognosis is the worst, be- 
cause the lesion usnally does not disappear. However, the cen- 
tral cases are from the beginning of a mild type, and give an- 
noyance mainly from the secondary contractures. 

Bell's palsy usually lasts three to five montha. Oceasionally 
there are mild cases that get well within a month. The progno- 
‘sis as to duration is mach helped by a. close study of the electri- 
cal reactions. In proportion as the degeneration reaction is com- 
plete and persistent the outlook is bad. 

Treatment.—1n the acute peripheral cases the patient should 
be treated promptly and thoroughly, He should be given a di- 
uretic and purgative and a blister should be placed over the exit 
of the nerve. This should be followed or accompanied by hot 
fomentations. Salicylate of soda in full doses of twenty grains 

should be given during the first week, After the paralysis is es- 

fodide of potassium is indicated in moderate doses. 
Electricity is to be employed with care at first. After a week it 
may be given daily for five minutes, using the galvanic currents 
just strong enough to contract the muscles. After three or four 
weeks, if the faradie current causes contraction, it may be used, 
otherwise the galvanic current is to bo continued, At the end of 
# month an application every other day is sufficient. At the end 
of three weeks, if the paralysis is severe, the corner of the mouth 
should be drawn up by means of a bent hook, which is carried 
back and fastened behind the ear. The patient should wear this 
most of the day-time, but not at night. The object is to take 
off the strain caused by the pulling of the muscles on the sound 


At the end of a couple of months, if secondary contractures 
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+l 
set in massage may be tried, and the patient should practise 
facial gymnastics daily. say 


of strychnia may be tried in obstinate cases. 


If the eye cannot be closed it should be protected hy a shade. 


DISEASES OP THE EIGHTH NERVE. 


‘The diseases of the eighth or acoustic and space-sense nerve 
which are of especial interest to the neurologist are auditory 
paralysis or nervous deafness, hyperacusis, tinnitus aurium, and 
auditory vertigo or Menidre’s disease. These diseases correspond 
with loss, excess, and perversion or irritation of function. 


NeERvovs Dearwess (Acoustic PARALYSIS). 


Nervous deafness may be due to lesions (1) of the cortical centres: 
of hearing, (2) of the acoustic nuclei, and (8) of the acoustic nerve 
itself or its end-organ. Practically it is almost always the nerve 
and the internal ear which are affected. 

Btiology.—1. Cortical nervous deafness has been known to 
occur in a few instances from lesions of both temporal lobes 
(Mills). A lesion in the left temporal lobe causes a form of sen- 
sory aphasia called word deafness. A lesion in the right temporal 
lobe may cause some deafness in the left ear. ‘The deafness of 
hysteria is of cortical orgin. 

2. Deafness from lesion of the acoustic nucleus or nerve root, 

Cerebro-spinul meningitis in the young and syphilitie menin~ 
gitis In the adult are the more frequent couses of this form. 
‘Tumors and hemorrhages may also be causes. When the audi- 
tory nucleus and nerve root are affected by these diseases, its 
peripheral terminations in the labyrinth are also often involved, 
60 that sharp distinetions cannot always be drawn between this 
form and that due to labyrinthine disease. 

& Deafness from Labyrinthine Disease,—The causes are 
drugs, such as quinine avd the salicylates; inflammations, inclad~ 
ing syphilitic exudates, injuries, hemorrhages, tamors, primary 
atrophy which may occur in locomotor ataxia; mechanical causes, 
such as the constant noises and jarring to which locomotive en- 
gineers and boiler-makers are subject. 

Symptoms of Nervous Deafness.—The dominant symptom is 
loss of hearing, but this may be accompanied with vertigo, tin« 
nitus, and even forced movements. 

In hysterical deafness the loss of hearing is rarely complete, is 
unilateral, and especially involves high and low notes. Deafness 
from involvement of the nucleus and nerve root is usually accom 


all 








DISEASES OF THE CRANIAL NERVES, 139 


panied with other symptoms of a basilar meningitis or lesion of 
the pons and medulla, Labyrinthine deafness Is often associated 
with vertigo, tinnitus, and forced movements, when it may be- 
come & symptom-complex known ax“ Menifre's disease.” 
Sudden total deafness is characteristic of syphilitic disease of 
the internal ear, In genuine nervous deafness, unless the deaf- 
ness is absolute, bone conduction is lost, while atrial conduction 
is preserved. A tuning-fork vibrating on the skull or mastoid is 
not heard by the affected ear, though it is heard when held in 
the alr close by this ear, Changes of reaction to the electrical 
current occur, but the tests are difficult and the results unsatis- 


factory. 

The treatment depends upon the seat and nature of the lesion. 
Tn labyrinthine deafness it is generally limited to the use of 
iodide of potassium, mereury, pilocarpine, leeches, and the gal- 
vanic current. Loval applications and surgical interference may 
be required. The treatment of nervous deafness in which ver- 
tigo, foreed movements, and tinnitus are the dominant symp- 
toms will be discussed under these heads. 


Tiysrres AvrreM, Tivxirus Cengurr (Noises ix THe Ear 
AND HEAD). 


_ Subjective sounds resembling hissing, buzzing, humming, 
beating, musical notes, etc., are classed together under the gen- 
eral head of tinnitus aurium, It is a very common symptom. 

Btiology.—The disease attacks adults in middle and later life. 
Men and women are alike affeeted. Neuropathic constitutions 
and an unstable circulation favor it, The arterio-sclerosis of old 
age, cerebral anemia and congestion, sunstroke, tobacco, and 
aleoholism lead to it. It oceurs often in melancholia and in neu~ 
rasthenia. Some local disease or congestion of the middle or in- 
ternal ear is usually present, Tinnitus occurs in Bright's disease, 
gont, and dyspepsia. 

Disease of the auditory nuclei and auditory tracts rarely, if 
ever, canses tinnitus; but chronic pachy-meningitis, such as fol- 
Jows blows on the head, sunstroke, alcoholism, ete., may be at- 
tended with most annoying tinnitus, which is often not so much 
in the ears asin the head—a tinnitus corebri, In old people with 
thickened arteries and imperfect brain nutrition a similar condi- 


tion may occur, 

Tinnitus accompanies insanity sometimes, and may be the 
souree of aural hallucinations. 

A kind of tinnitus may accompany migraine and take the 
form of an aura in epilepsy. 


Despite this long list of causes, the chief factors may be 


— 
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summed up as neurasthenic states, local ear disease, humoral 
arterio-sclerosis. 


present, 
located in one ear as a rule. Sometimes it is said to be simply 
“in the head.” The sounds are generally present all the time, 
giving the patient little rest and making life a burden. They 
vary greatly in character and intensity. These variations are 
indicated in the study of the 

The Diagnosis,—The recognition of the symptom iseasy. The 
principal thing is to discover its seat and cause. 

‘The ear should of course be examined for external or middle 
ear disease. 

If the tinnitus is pulsating and synchronous with the heart- 
beats and stopped by carotid compression, it may be inferred 
that it is due to vasomotor paralysis, or inflammatory conges 
tion, or aneurism, 

If the sound is not in the ear, but in the head, and not asso- 
ciated with deafness or ear disease, the trouble is probably cen- 
tral, and most likely is of meningeal or arterio-sclerotie origin. 

Noises which are complex or take the form of musical sounds 
or words are probably central, ~*~ 

Constant rushing, knocking, pulsating noises are due to con- 
gestion, hemorrhage, or inflammatory effusion in the labyrinth. 

Moist sounds of a gurgling, bubbling, boiling, singing, whis- 
tling, shell-like roaring character indicate disease of the middle 
ear, with fluid exudation or catarrh of the Eustachian tube, or 
irritation of the external auditory canal, mastoid cells, or post~ 
nasal spaces, 

Dry roaring and ringing noises are due to non-suppurative 
eatarrh of middle ear, disease of the muscles or nervous supply 
of the tympanum, meningitis, tumors, and syphilis, 

The condition of the digestion should be inquired into and 
the existence of renal, arterial, or of central nervous disease inves- 
tigated. 

Treatment.—Hydrobromic acid and the other bromides are 
the surest remedies for this trouble, given in ordinary doses. 
They may be combined with digitalis, Todide of potassium and 
iodide of ethyl often are useful. Nitroglycerin is sometimes of 
value in patients with hard arteries. A combination of digitalis, 
bromide, and nitroglycerin has given me the best results, Ocea- 
sionally tonics are indicated, Ihave seen but little good from 
electricity or counter-irritation, Of course middle-ear disease 
must be treated if it is present. 


sil 








DISEASES OF THE CRANIAL NERVES. 141 


“VERTIGO (DizziNEss, GIDDINESS). 


Vertigo is a disturbance of consciousness characterized by ap- 
parent movements of external objects or of the person himself. 
If external objects whirl around, the vertigo is called objective; 
if the person himself seems to move, it is called subjective. Ver- 
tigo is almost always a symptom. In rare cases it appears to 
be 


idiopathic, 

Vertigo is connected more or less with our space sensations, 
and henee it will be described here under disorders of the eighth 
cranial nerve and its central representations. 

Btiology.—The causes of vertigo may be classed somewhat 
like those of headache, as follows: 

1, Heme, ete., anemia, byperwemia, toxemia, from tobacco and 
alcohol; 2, arterio-sclerosis; 3, acoustic-nerve irritation; 4, neu- 
roses: epilepsy, neurasthenin; 5, reflex: ocular, gastric; 6, organic 
brain disease; 7, mechanical causes like electricity, swinging, 
ete, 

Based mainly on the etiology, we have as a practical claasifica- 
tion of ordinary causes of vertigo: toxic, auditory, gastrie and 
bilious, ocular, neurasthenic, and epileptic forms. The various 
causes of vertigo act partly by irritating the space-sense nerve 
and thos disturbing our sense of relation to external objects, 
partly by irritating the cortical centres of the brain. 

—Vertigo comes on suddenly, and lasts, as a rule, 
for buta moment. The floor rises up and sinks down, or objects 
whirl around (objective vertigo), or the patient seems whirling 
around or falling. The ideas are confused, there is a sense of 
alarm and a feeling of faintness, The patient totters, sometimes 
falls; there may be nausea or vomiting. In some forms there is 
momentary loss of consciousnses, or syncope. Vertigo usually 
comes on in short attacks, but in toxmmic states as in alcoholism 
or nicotinism it is almost constant while the poison {sin the sys- 
tem. 

Vertigo may become chronic or nearly so; and if severe it 
forms what is called the status vertiginosus (Mitchell). Vertigo 
fs increased by rising or sudden movements and lessened by lying 
down. 


Vertigo due to organic lesions of the cerebellum and its 
peduneles, or of the labyrinth, is associated with forced movements 
of the body, 

Symptoms of Special Forms.—Auditory Vertigo (Meniere's 
Disease).—A large proportion of vertigoes are due to disease or irri- 
tation of the eighth nerve and its centres. The common cause 
is local disease of the labyrinth. When this produces severe at- 


—— 


auditory vertigo. d 

of the labyrinth, se nberearwortoay Hh progressive deafness, — 
and sometimes with tinnitus and forced movements, or even an 
utter Inability to walk steadily. When the deafness is complete 


those due to involvement of the nerve of hearing. 

Many forms of vertigo, such as the gastric and toxic, occur 
through a reflex disturbance of the eighth nerve. The auditory 
nuclei are connected with those of the vagi. The labyrinth is 
supplied with blood by the vertebral artery, whose calibre is con- 
trolled by sympathetic fibres which are in close connection with 
fibres to the stomach. Hence reflex effects may occur through 
contiguity of the central nuclei and by reflex spasm of the vessels 
of the internal ear, “Stomachal vertigo” is the name given to 
a very severe form of reflex vertigo. It occurs generally in 

whose stomachs are overloaded and digestion paralyzed 
by ita load. It is accompanied by loss of consciousness. 

Bilious and Lithemte Vertigo.—In conditions of dyspepsia, 
constipation, and hepatic torpor, the disordered stomach and 
bowel suddenly discharge into the blood irritant substances 
which pass to the brain and by direct action on the nervous cen- 
tres cause vertigo. This is probably the explanation of the ver- 
tigo of biliousness and constipation. It is a paroxysmal vertigo, 
noted most in the morning, not very severe, and often accom- 
panied with nausea, 

Neurotic Vertigo.—The symptoms of epileptic vertigo will be 
described under that head, 

Neurasthenic vertigo is a not uncommon symptom. The at- 
tacks are short, generally subjective, not severe or accompanied 
with nausea or syneope, but they often cause much alarm, Un- 
derlying them are exhausted and irritable nerve centres, with 
ocular, gastric, and humoral irritations. 

A neurotic vertigo occurs sometimes in the form of attacks 
almost exactly resembling seasickness. There is intense vertigo, 
nausea, and faintness lasting for hours, coming on suddenly with- 
out known cause except overwork or excitement, The attacks 
occur in neurotic subjects and are analogous to other nervous 
crises. It is a periodical neurosis of the space-sense nerve. 

In some nervous subjects there occurs a sudden giving way of 
the legs. There is no conscious vertigo, yet such probably 
exists. The symptom is noted in exophthalmic goitre. It is a 
“stumbling vertigo.” 

Ocular vertigo isarare symptom, but is, when present, chronic 
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and annoying. It is caused by refractive errors and unequal 
action of the ocular muscles. 

The mechanioal vertigoes are such as are produced by swinging, 
whirling, the movements of the ship, steam-car, and elevators. 
Railway mail-clerks, elevator boys, often suffer from chronic dis- 
turbanees of a yertiginous character. Ocularand auditory nerve 
sensations enter into the causation. 

Arterio-sclerotic Vertigo, Senile Vertigo.—This occurs in per- 
sons who have arterio-sclerotic changes in the brain-veseels, either 
from disease or senility, The symptom is caused by impaired 
brain nutrition with consequent anemia, Senile vertigo may 
also be due to a weak and fatty heart. 

—The consciousness of the proper equilibrium of 
the body and of its relations tothe external world depends upon 
the continuous inflow of nervous impulses from the eye and its 
tanseles, from the nerves of the muscles, joints, and viseera, and 
from the ear, Anything which suddenly disorders this even in- 
flow may cause a disturbance of consciousness and sensations of 


vertigo. 

‘The sural impulses come from the semi-circular canals and 
ampulle; they are the most important. These impulses are not 
felt in consciousness normally, but go to certain lower centres 
chiefly in the vermis of the cerebellum, From this point they 
influence the acts concerned in holding the body in equilibrium. 

impulses from the eye and its adjusting mechanism do 
not flow in normally, there may be disturbance of consciousness 
and a feeling of vertigo. Probably visceral impulses can produce 
@ similar distarbanee. Everything which suddenly interferes 
with the nutrition of the cortex of the brain, such as anwmia and 
poisons, inay lead to giddiness by lowering the level of conscions- 
ness and confusing the sensory inflow. 
.—In investigating vertigo the physician should find 
QQ) whether it is subjective or objective, (2) paroxysmal or chronic, 
@) aceompanied with ear symptoms, nausea, tinnitus, and loss of 
consciousness. He should then direct himself to finding the spe- 
elal cause and seat, remembering that the auditory, gastric, toxic, 
and neurasthenie are the common forms. In elderly persons the 
arteries should be carefully examined. In young persons the 
possibility of epilepsy must be remembered. 

The prognosis upon the canse, Epileptic vertigoand 
vertigo from organic disease are most serious. Labyrinthine 
vertigo usually ceases when complete deafness occurs. The other 
forms of vertigo are usually susceptible of relief. 

Treatment.—The attack is treated by rest in the horizontal 
‘position and the administration of a volatile stimulant. The 
disorder must then be treated in accordance with the cause, 


— 
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In Meniére's vertigo the use of quinine by Charcot’s method 
is said to be useful. Quinine is given in doses which are gradually 
increased until cinchonism results. Then the drug is stopped. 
Mitchell advises the addition of -hydrobromic acid; Gowers ad- 
vises the use of salicylate of soda in five-grain doses instead 
of quinine. Hirt recommends ten drops of a two-per-cent 
ce of pllocarpine injected hypodermically every other 

ay. 

Neurasthenic vertigo is cured by rest and attention to dict, 
laxatives and mineral acids being used, Hydrobromic acid with 
pepsin and glycerin are often very helpful here. Gastrie vertigo 
is to be treated with saline laxatives and simple bitters before 
meals. 

Tn the vertigo of “ biliousness" and lithwrin there is often a 
neurasthenic element, and a similar attention to diet and to the 
digestive organs is indicated. In arterio-selerotic and senile ver- 
tigo small doses of nitroglycerin and iodide of potassium, with 
or without digitalis, should be given. Rest and warmth of the ex- 
tremities are indicated. In all forms of vertigo bromide of potas- 
sium is helpful and will relieve the symptoms for a time. It is 
the best symptomatic remedy. Counter-irritation to the neck or 
mastoid region by the cautery does good oceasionally. 


There are two peculiar forms of disease to whieh the 
vertigo has been attached which may be described here. 

LARYNGRAL SYNCOPR (LARYNGEAL VERTIGO, 1. Ei 
Darmntbesin of tne iroai with coughing. folloea ym 

hesia of the throat, with coughing, follow ad 
oopa, and eometiines by, lileit eco valsite inbyerianead 

The disease occurs chiefly in males at about the 
though the range of age is thirty-five to seventy. Ne 
stitution is often present. There may be a history of in 
the ose ofstimulants. Laryngitis, bronchitis, apical phth 
asthma may be present. 

At the onset of the attacks a burning or tickling sen 
felt in the larynx or trachea; there is a spasmodie con 
haps some asthmatic or Shee symptoms, when the) 
saddenly falls, unconscious for a short time. ‘The atts 
oceur daily or only once in a few weeks. Moxt casos are ourab 
yet the disease is not without danger. 

It is probably a reflex neurosis, not a true epilepsy. 

The treatment should be directed to the relievin, 1¥ local 
condition or pulmonary trouble, Bromide of potassium should 
also be given. 

PARALYZING VERTIGO (GERIER'S DiskASE).—This is a dis 
Crd occurring only on the farms in southern France and Switzer 
land. 

The symptoms consist of sudden attacks of ptosis, vertigo, 
paresis of = and legs, and cervico-oceipital pain. The disease 
is most prevalent in the summertime. It attacks chiefly males. 
ping attacks Inst not over ten minutes, but may oscur fre- 
quently, 
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to be a special microbe developed ij 
the scabies daring tt hat of summer. a 
We are not aware of its occurrence in America, though ‘in 
= attention to the close erred ‘of the symptoms to 


of paeene ‘by conium macul 
IYPRRACUSIS (AUDITORY HyPKR#STHHSIA).—When there is 
preeee keenness of the sense of hearing, the condition is called 
It occurs in hysteria and hypnotic states. Some 
Fea paral ua iaee iarpinint Aa extraordinary keenness of bearing. In. 
sometimes hyperacusis due to paralysis of 
So 


sounds cause painful feelings, the condition is 

‘This oecurs in the neurasthenic and hysterical, 

creas of hehe vitality, in the brain congestion of fevers, 
pe itis; also in local ear troubles of an inflammatot tory, 








‘Pho. 67 —Casz von Tesrivo Sesux or Taste aso Saen. 
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DISKASKS OF THE GLOSS0-PHARYNGEAL N&RYR. 
The motor fibres are affected with spasm causing dysphagia 
and a feeling called globus; they are also affected by paralysis 
in the disease called glosso-labio-laryngeal palsy, 





Larioxs ov THe Revere axo Q1oaio-Puanryorat inus and giomo-shiacn- 
Nenves axo Tis Cocuse ov 7 Taste Fraurs, ‘The geal nerves, catarrhal 
nes 1% 8 4, ands mark off different segments of Giseases of the MUCOUS 





‘pharyngeal net 5 
ganglion; Nps, great superficial pelvosal from frequent 
Taw fps tsdlesio aiary Shy he elt Bele OS acca peu geeee 
e 

Nios indioatoa taste flores; Chi, chorda tympasti DY Ormatio Denti disease 

Nat, stapedius nerve; Fat. stylo-mastoid foramen, *0 far as known. 
Symptoms. — Some 

ageusia ix present in the imbecile, and the sense of taste is less 

keen in the lowly organized and criminal classes, 

‘The symptoms are subjective and may not be noticed at first 
by the patient. In hemiageusia from facial palsy and hysteria it 
has to be looked for, as the patient does not complain. The tests 
are made with solutions of salt, sugar, vinegar, and quinine. A 
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single solution of sugar usually answers. But the different parts 
of the tongue differ im sensibility to different substances (Fig. 67). 

Care must be tuken to exclude the nose as a factor in taste. 

Pathology.—Ageusia occurs as the result of disease of the roots 
of the trigeminus, especially of the second, also from disease of 
the facial when the chorda tympani is implicated and from dis- 
ease of the glosso-pharyngeal root. 

Disease of the trigeminus and facial usually eauses ageusia on 
the anterior two-thirds of the tongue, with loss of taste, espe- 
cially for sour and bitter substances. Sometimes, however, dis- 
case of the trigeminus or disease of the tympanum involving the 
tympanic plexus and chorda tympani causes ageusia of the whole 
tongue on the affected side. . 

Ageusia from disease of the glosso-pharyngeal alone is very 
Tare, and then causcs loss of taste on the posterior third of the 
tongue, soft palate and pillars of the fauces, with loss of taste 
to sweets and acids. A few cases have been reported in which 
paralysis of the glosso-pharyngeal caused complete ageusia on 
the affected side. It must be inferred, therefore, that taste fibres 
run sometimes wholly in the fifth, more rarely wholly in the 
ninth nerves, and usually in both. 

The treatment depends on the cause. Locally, cleansing and 
stimalating mouth-washes and electricity may be used. 


seaseare very frequent, They are generally dve to itaon of 
are jnent. are e ue to irri 

the taste Mubven Socreatarreat int ammation of the stomach or 
mouth. They also occur in hysteria, 


DISEASES OF THE PNRUMO-GasTRIC NERVE AND OF THE 
BuLsan Portion or THe Sriw~AL Accessory, 


‘These nerves are essentially visceral in character. Their dis- 
eases call for astudy of laryngeal, pulmonary, cardiac, and abdom- 
inal neuroses, which would bring us into the domain of laryngol- 
ogy and general medicine. Hence, despite their great importance, 
Thave thought it best not to try and present them bere. Some 
of the symptoms are dleseribed in connection with locomotor 
ataxia, progressive muscular atrophy, exophthalmie goitre, and 
angina pectoris, 


Diseases or THR HypoG@LossaL NERVE. 


‘The diseases of this nerve consist of lingual spasms, lingual 
_palsy, and lingual hemiatrophy. 

LINGUAL SPASMS take part in the-disorders of articulation, 
helping tocause stuttering and speech cramps, Such troublesare 


Mili 
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often developmental in origin and belong to the habit-choreas 
or convulsive ties, 
Jars vores, jecrentg tay fper ee eae 
Siege Ete yO, ROR SC pe ae and 


ace is an imperfect articulation due sometimes to 
disease or defect in the hypoglossal nerve and its muscles. Itls 
‘not @ spasm. 
Aphthongia is the name given to a form of spasm oceurring in 
speakers and similar in nature to writer's cramp, 

Clonic lingual spasm occurs in chorea, hysteria, and during 
‘the attacks of epilepsy. Unique cases of this spasm also oscar 
from reflex irritation or centful nervous disease, 


a debilitating and nervously depressing character. Reflex irrita~ 
tion may be a cause, 

LINGUAL PARALYSIS (GLossoPLEGIA) is usually one of the 
symptoms of glosso-labio-laryngeal palsy. It may be eaused by 
a bilateral lesion in the cerebral hemispheres, The condition is 
then known as psendo-bulbar paralysis, Diseases of the medulla. 
and of the nerve itself may cause the paralysis. 

Tho paralysis may be either unilateral or bilateral. The 
symptoms are an impairment of speech and of swallowing. Fuller 
details will be given under the head of Bulbar Palsy. 

Progressive Lingual Hemtatrophy.—A A proatemive 
phy of the tongue romtakinian cue analogous in all re~ 

to facial hemintrophy, with Thick it is sometimes 
It is probably due to a low grade of degenerative neuritis 
ot the nerve, It is very rare, 


DISEASES OF THE SPINAL PART OF THE ACCESSORIUS. 


This is a purely motor nerve, and its disorders are therefore 
spasm and paralysis. 


Torticonss (Wry-Nrox, Carur Onsripum). 


‘Torticollis is a disease characterized by clonic or tonic spasm 
of the muscles supplied by the spinal accessory and often of other 
muscles of the neck. There are several forms of wry-neck, which 
must be distinguished from each other. They are: 1, congenital 
wry-neck; 2, symptomatic wry-neck; 3, spurious wry-neck, from 
spinal disease; 4, trae spasmodic wry-neck. 

1. Congenital wry-neck is due to some intra-uterine atrophy 
or obstetrical injury of the sterno-cleido-anastoid. It occurs 
oftencst after breech or foot presentations The right side is 


& = 
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usually affected. There is no xpasmn at all, but the neek is fixed 


child grows older, because the parts atrophy. The 
affeets not only the shortened muscles, but the face on the af- 
eee 
2. Symptomatio wry-neck is usually due to a rheumatic myo- 
sitis, and oeeurschiefly in children, It may be due also to tamors, 
adenitis, abscesses, and local syphilitic disease. In these cases 
rps ais and tenderness associated with the deformity. 
8. Spurious wry-neck is an apparent or real spasm of the neck 
museles due to caries of the 
spine. 
Treatment,—Congenital 


per- 
fect rellef is impossible, Symp- 
tomatic rheumatic wry-neck 
is @ trivial and temporary af- 
fection, which needs only to 
be palliated by hot applica- 
tions and saline purges until 
cure takes place. 

Spurious wry-neck re- 
quires suitable orthopedic measures, such as the plaster jacket 
and jury-mast, 

4. Spasmodte Wry-Neck.—This is a purely nervous disenso 
eharacterized by spasin of the muscles supplied by the spinal 
accesory and sometimes by the upper cervical nerves. 

Etiology —Wowen are much oftener affected than men, It 
occurs in early adult and middle life, never in children or old 
people. A neuropathic constitution and heredity often exist. 

‘The exciting causes are occupations which put the lateral 
museles of the neck on « strain, depressing emotions, physical 
shocks and blows, rheumatic influences, and perhaps malaria, 
Sometimes nocause can be detected. Reflex irritations, perhaps, 
exist in some eases, but it is difficult to find them. 

—The disease begins with slightly painful sensa- 
tions in the neek, which are soon accompanied with spasm, The 
spasm is at first clonic and intermittent. The sterno-mastoid is 
oftenest involved of single muscles; but the rule is that the 
upper fibres of the trapezius are also affected. The patient's 





Fra, 0, —War-Neck oF Rion? Stor. 


the same side. Probably the deep muscles, recti capitis postici, 
major and minor, and the inferior oblique, which draw the head 
back and rotate to the sime side, are also at times affected. The 
list of muscles that may be involved and their nerve supply is as 





Extreme rotation without much retraction of the head wouki 
indicate involvement of the sterno-cleidoanastoid and 
splenius, Retraction of the head indicates involvement of both 
trapezii, 

The disease may start in one musele and gradually extend to 
others, even involving the facial, masticatory, and brachial nerves. 
As it progresses the spusin becomes more constant, and finally it 
may be tonic, never yielding except to artificial means or during 
sleep. The pain associated with the disease gradually decreases. 
‘The affected muscles hypertrophy, the muscles thrown into dis- 
use atrophy, Thore is some deformity, in time, of the neck and 
shoulders, but facial asymmetry does not occur in this form 
unless it begins, as is very rarely the case, before maturity, 

‘The disease may be complicated with or alternate with other 
neuroses, I have known epilepsy to be associated with it. 

Pathotogy.—The diseuse is a neurosis involving the bulbar and 
lower cerebral centres. The neuro-mechanism controlling the 
moveients of the neck is unstable and out of control. Conse- 
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quently it sends ont intermittent and irregular discharges of 
nerve foree. The seat of the typical disease is never in the nerve 
alone, probably not in the cortex. 

It is m disturbance of nutrition and function; it has no patho- 
logical anatomy, though vascular disturbances of the nerves and 
centres may be present. 

‘The diagnosis has to be made from the other forms of wry- 
neck mentioned. The age, history, and fixed character of the 
spasin serve to distinguish congenital wry-neck. The history, 
the pain and tenderness, and the temporary duration differen- 
tiate the rheumatic forms, 

The incronsed rigidity on passive motion, the pain, deformity, 
and other signs of cervical caries are sufficient to diagnosticate 
vertebral disease. 

Prognosis.—The disease is not fatal. It generally reaches a 
certain stage and then remains chronic. In rare cases it is 
cured ; in many others it can be much ameliorated. Cases occur- 
Ting in young people, in the hysterical, and in those without a 
decided neurotic are the most favorable. 

Treatment.—The drags which are efficient are opium, atropin 
or hyoscyamine, conium, gelsemium, valerianate of zine, asa- 
fotida, chloral, bromides, arsenic, and cocaine. Of these, opium, 
atropia, gelsemium, and zinc are generally the most efficacious. 
Opium must be given with great caution. Atropia should be 
given hypodermically in increasing doses up to intoxication (gr. 
qe) CLesrynsky). The galvanic and faradic currents are useful 
adjavants in helping to relax the spasm and keep up the nutri- 
tion of the muscles; but alone they are not curative. Massage 
and stretching the neck in a Sayre apparatus, together with 
systematic exercise of the neck muscles, often help; neck-stretch- 
ing will even sometimes cure. The only surgical measures to be 
sdvised are nerve-resection, and possibly the partial cutting of 
the sterno-mastoid muscle. A very few cures and many failures 
have followed surgical interference. 

Splints and mechanical fixation apparatus do no good as a 
rule. 

Resection of the posterior branches of the upper three or four 
cervical nerves as suggested by Keen has done great good ina 
few cases (Powers). 


Lets Nourays (eclampsia nutans, nodding spasm, salaam 
Fare Agee inting spast),—This is a disorder occurring chiefly in 
and characterized by rhythmical nodding or oscillat- 

ing movements of the head. 
Syed disease occurs in young children who are anw- 
mnie and urished. Dentition, digestive disorders, basilar 
meningitis, gross pa tisenee of the brain, are causes. Sometimes it is 
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kind of habit and this 
aly. a of chorea, occasionally this habit contin- 
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PARALysis oF THE SPLNAL Pant o¥ THE AcckssoRY,—Hi- 
ology.—The causes are injuries, caries of vertebra, progressive 
muscular atrophy, and all forms of spinal disease reaching high 
up in the cervical cord. 

Symptoms.—When one nerve {s paralyzed the head may still 
be held straight, but there is inability to rotate it perfectly. The 
prominence of the sterno-mastoid is absent—atrophy takes place, 
No spasm of the other muscle oceurs, and there is no such thing 
as paralytic torticollis (Gowers). The involvement of the trape- 
xius causes a depression in the contour of the neck, 
noticeable on deep inspiration. There is some trouble in raising 
the arm, the scapula is drawn away from the spine, and the 
lower angle is rotated inward. When both nerves are paralyzed: 
there is great difficulty in rotating the head or raising the chin, 
Paralysis of both sterno-mastoids causes the chin to drop back- 
ward, while paralysis of both trapezii in their upper parte causes 
the head to drop forward.. Atrophy of the muscles attends the 
paralysis of the nerve, and degenerative reactions may be noted. 
‘The cervical nerves appear sometimes to supply the sterno-mas- 
toid and upper part of the trapezius so mach that in disease of 
the accessories decided paralytic symptoms are absent, When 
both parts of the spinal accessory are Involved, dropping of the 
palate, dysphonia, and rapid pulse are added symptoms. 

The diagnosis depends upon a thorough examination of the 
motility of the parts, 

‘The treatment is based on a knowledge of the cause of the 
disease. 





CHAPTER IX. 
DISEASES OF THE SPINAL NERVES. 


Cogs aoe Oh ana tered spinal nerves arise from the 
spinal i A roots, anterior and posterior. These roots 
unite outside canal to form mixed nerves. The mixed 
nerves divide go to their various destinations, There are 
thirty-three pair of spinal nerves, viz. : 


eee oe ncntaeal stark Spee ae ic in ae ee 
first small, #0 that practically there are but 
Sef, peat * NY 2 


‘The posterior roots are connected with | ganglia lying in the 
intervertebral! canal, and called intervertebral ganglia, or ganglia 
of the posterior roots. The mixed nerve is connected, by fibres 
that come chiefly from the anterior root, with the sympathetic 
or pemeteirel ganglia, 
spinal nerram we divide then into stcalfferent groupe, cach having 
we m into six different groups, each having 
a somew! ite worl jo. ‘These groups are shown in the 
ewhat defini Kk todo. "Thy hs in the 
table, also on p. 














ef Spinal Associated Gan; 

‘Nerves. ed or aympeiben 
Upper four cervieal, | Occipital region, neck. | First cervical. 

Lower four cervical | Upper extremities. Second and third 

‘and first dorsal. enevical, few dor- 

“TL... | Upper six dorsal, Thoracic wall, First to sixth dor. 


“ TV....| Lower six dorsal ex:| Abdominal wall, upper | Fifth to twelfth 
‘copt last, dorsal. 


Yee. | Peeltth dors, four | La i First : 
Tomban °° | Metiten, anterior anda: | basso 
ner thigh and knee, 


Wi... | Fifth lumbar and five | Lo luteal, posterior | First to fifth 
‘mucral. re | thigh lowe {tte 





Group I. Tux Uprer Crrvican 


includes the first four of thespinal nerves, These divide into an- 
teriorand posterior branches. The posterfor branches supply the 
tnuscles and skin of the back of the neck and the occiput. The 
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ipal nerves are the sul and great occipital. ‘Thean- 
branches form the lexus. Its tne. 
‘aro thé aurioularis magnus, ‘ocafpltalis minor, ee 


‘Brachial plexus Cervical plexus, 





Fro, 1.—Tae Servat Nenves, showing their groupings and plexuses (after Baker). 
ial distribution of the nerves is shown in the table and Pig. 

‘de 
‘The upper cervical nerves supply motion to the muscles which 


rotate the head and draw it back and sideways. 
One branch, the phrenic, supplies the diaphragm; other mus- 
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assist the thorax in foreed They inn 
varescientiths Reait ihgrpid mason bet. bere fats: 


ence on or ‘tition. This of nerves is inclose 
n central: the herve, whose descending 
root cord. 
their perip! 


eee veeromricnl group are spasms, paralyses, 

Spasmopic Diskases.—TorriconLis may be limited to the 
cervical nerves, as has been shown. 

TONIO SPASM causing a rigid neck is a frequent symptom of 
mentee and forms part of epileptic and other convulsions. 

In oscillatory and rotatory spasms the cervical nerves are in- 
volved. 

Hiccoven is a clonic spasmodic disorder of the phrenic nerve, 
It is usually due to gastric disturbance, with flatulent distention 
of the stomach. 

When chronic, it is caused by hysteria, neuritis, diaphragmatic 
pleurisy, or some pressure upon the nerve in its course. 1 have 
seen 4 case in which it was probably a pure spasmodic neurosis. 
Ordinarily, hiccongh can be stopped by simple carminatives like 
spirits of chloroform or lavender. In obstinate cases in which no 
known cause can be found, pilocarpine, hyoxcine, and bromides 
are useful. Counter-irritation along the neck helps some cases, 
A most effective measure is to lay the patient supine over a 
thick bolster so that the head hangs down and the thorax arches 


PARALYSE8 AND ATnopuy.—The cervical muscles are para- 
lyzed in progressive muscular atrophy and in pachy-meningitis 
hypertrophica, and occasionally in vertebral and peripheral dis- 
ease or injury. Some deformities and weakness in head move- 
ments result, but the most serious consequence is involvement 
of respiration through palsy of the phrenic. 

PARALYSIS OF THE PareNnic Nxnvx.—Btiology.—Such pa- 
ralysis may be due to disease or injury of the cervical cord, and 
alzo to peripheral disease, to which the nerve is somewhat liable 
owing to its long course through the anterior mediastinum. 

Plourisy, peritonitis, mediastinal tumors, rheumatic and toxie 
influences, and hysteria are among the special causes of phrenic 
paralysis. Spinal-cord disease is, however, the commonest eti- 


ological factor, 

Symptoms.—In diaphragmatic paralysis, if bilateral, as is usu- 
ally the case, there is either no movement of the abdomen or the 
epigastriom and hypochondrium are drawn in, On slight exer- 
tion there is dyspnma and increase of respiration. 
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Diagnosis.—If no other muscles than the diaphragm are in- 
volved, the cause is probably in the trank of the nerve. Inflam- 
matory disease of the diaphragm may cause a paralysis which is 


Treatment.—This is to be guided by the cause. It need only 
be said here that there isa motor point in the neck where by 





Fin, T—Swowisa: (1) The relation of the spinal nerve roots to the eplnows pro= 
‘comes; (2) the arrangement of the brachial plexus; (8) the level of origin amd (4) 
the distribution of the chief motor and sensory nerves of he arm. Small letters 





1, Suprascapolar. 2. Subseapul 
toomsantec)  dirambasdue) 7 Ee 


and 6, 2 
(Prom 4, 8,67, 8 Cy Ext. com. digg. 
roots) Ext, poilicis, 
&.Museulocutancous. | Biceps. ‘Triceps and 
(Front ¢ and 5 C. rvota) 7 Brachialis ant, ADOC 
Flex, carp, ulna ‘Pronators. 
One-balf tex. eee oan i rad. 
dig. interoasel Flex. subi. dig, 
Ovehalf Tumbri- *. Median, 4 One-half flex, prof.dig. 


5. Ulnar, 
$C.and1D.)| cles, (Prom 6, 7,86.) | Abd. ‘and one 
bem ‘4 [ose aif flex. polif. ‘naif Axor 
Add. pollicis. One-half 
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careful clectrization one can get 2 contraction of the diaphragm. 
In paralysis this fact should be utilized. 

Crrvico-OccrprraL NevRALGIA—NECK Parxs.— Etiology,— 
Pains in the back of the head and neck occur in migraine, in 
SEE ae 


meningitis, and rheumatic in- 
flammation of the neck mus- 
cles and nerves. True cervico- 
occipital neuralgia is not mre, 
is much more common in 
women, occurs between the 
ages of twenty and thirty-five, 
and is often # reflex of pelvic 
disease. 

Symptoms. — Migrainous 
pains have been described. In 
spinal irritation and hysteria 
the trouble is central, or per- 
haps shifting; it is especially 
characterized by a sharp boring 
pain just below the occiput. 
With it there may be evidences 
of cerebral congestion or anw- 
sola, with vertigo and faintness, 
but not vomiting. The boring 
pain is almost pathognomonic 
of spinal irritation. In neuras- 
thenia the pain is more of a 
tired, aching character. In 
typical neuralgia the pain is 
usually unilateral, paroxysmal, 
and sharp, sometimes reaching 
the intensity of a tic doulou- 
reux. There are tender points 
over the exit of the nerves. 
‘The disease lasts for five or six 
weeks. If of reflex origin, it 
may become chronic. The 
pains may alternate with or 
take the place of a trigeminal 
neuralgia. The nerves involved 
are the great and small occipital 
from the second pair and a 
‘branch from the third pair. 








Fro, 72.—Buownso THe Retavion ora 
Srixovs Paocess To Tux Roors or Onr- 
Gr oF Tax Sriva, Nexvex. The small 
squares to the right indicate the spinous 
Proceses; the large xpaces indicate tha 
nerve roots and the variation vertically in 
their origin. ‘Tho relation of nerve root to 
sping, therefore, varies considerably (eld), 


is 





obstinate case, and resecting the occipital nerves another, 


Grovur II. Tre Lower Crrvica Nerves AND BRACHIAL 


Puxxus. 

Anatomy and "The anterior Lear ip the lower 
four cervical nerves and first dorsal nerve unite the 
brachial plexus. This gives off short nerves to Pie caldera 

ne Te ie hs scores Aap ett) 
ce 
W: and Allen, The or Wy supply the 
shoulder and 2 or lower 


be found w for study and reference, They 

the investigutions of Ferrier Yeo, Thorburn, and also on 

Abbe's and my own = iments. 

The arrangement of the Hracnial Pleeus.—Ie tx maile 

Lear Md ad ich in Sun sake'np Rina eae 

cords giving off various branches, thus: 

1, Trunk from sixth Ext. ant. thoracic. 
and seventh |e rt a Musculo-cutaneous. 
cervical roots ei Outer head median. 

Ak Jghth Inner head median, 

ink from el Ulnar, 
cervieal and fo ea Int. eutan. 
dorsal roots @ Int. ant. thorae, 
Intereost.-hum. 

8. Tronk from 
sixth, ant tid erior cord, {Subsenpalar. 
and eighth cory, ich gives off") | Musealospiral. 

and first dorsal 


The following table shows the origin, museular distribution, 
and eff effect of paralysis on tbe toto, at apt om the moe 
nerves, This latter indicated in the figure (Fig. 71); 
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es 
Nerves und Roots of | SMoscular | Function ns Shown by Effect of 
‘Origin. Distribution. 


Ss ee ‘Serratus magnux, 











Paralysis. 


Yosterior edge of scapula is rotat~ 
Si'cat sen arm Ws raloed gad 


We of elevation of shoul- 


ward. 
Weatens power of fevectng 

elevatia, 
shoulder - 


rad. | Extension of wrist lost except 
ie lateral 


when fingers are flexed ; 
“ation 


Lass of abduction and axlon of 
thumb, 
Weakeved flexion of wrist; radial 
ation. 


-| Weakened fexion of second and 
p ‘of thind and 





Diskases OF THE Lower Cervical, NERVE GROUP AND 
wHE BracHiat Porxvus.—The nerves of this group are sub- 
ject to the pathological disturbances common to all nerves, I 
shall deseribe them from the clinical side, which gives the follow- 


~ ing disorders: 
Combined arm palsies. 


Paral: Upper-arm type or Erb’s palsy. 


Lower-arin type. 


Paralysis of individual nerves. 
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Spasmodic Disorders. { Oecupation neuroses. 
Brachial neuralgia. 

Sensory Disorders, | Pata neuralgia 
Namb-hands 


, Trophic, 
and Vasomotor| Neurotic edema, 
Disorders, 


BRACHIAL PARALYSES, ARM PALSIES.—Thoso occur as com- 
bined or total arm palsies, upper-arm and lower-arm types, and 
paralyses of single nerves, 

CoMBINED PARALYSIS of the brachial nerves is a condition in 
which all or nearly all the branches of the plexus and its branches 
areinvolved. Total arm palsies rake up about six per cent of 
all peripheral paralyses, and are about one-fifth as frequent as 
singlenerve paralyses. 

Btiology.—They oceur oftenest in men, but are not rare in In- 
fants, being then due to injuries during parturition. After in- 
fancy they are most frequent in early and middle life. 

‘The exciting causes are obstetrical and other injuries; deep- 
seated inflammations and tumors; shoulder dislocations; gri-~ 
mary neuritis; cratch and other forms of mechanical compros- 
sion; functional palsies, from overwork and hysteria; in rare 
cases, spinal-cord and brain disease. 

‘The symptoms vary with the severity and extent of the lesion. 

With regard to severity, there are three degrees. In the first 
there is simply a transient palsy, due to lying too long on the 
arm. The arm feels heavy, numb, and “asleep.” In a few min- 
utes or hours this palsy disappears. In the second degree the 
nerves are so mach compressed as to be mechanically injured. 
If the patient has been drinking hard, even moderate pressure 
may set up an inflammatory or destractive process that leads to 
quite a serious palsy. In the third degree the nerves are actually 
cut or torn across, or 80 compressed as to lose their anatomical 
integrity. 

The resulting symptoms are those common to all nerve in- 
juries, viz., paralysis, wasting, changes in electrical reaction of 
the muscles. Pain, tenderness, anwsthesia, trophie, secretory, 
and vasomotor disturbances are also present in varying degree. 

‘The distribution of the paralysis, atrophy, and sensory dis- 
turbance depends, of course, upon the arm nerves chiefly in- 
volved. The diagram (Fig. 71) will enable one to see in any case 
where the trouble is localized. 

There are three common symptoms, however, of which It is 
often very important to analyze the cause. These are the loss of 
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pdt aa coh the arm and for flexion and extension of 
the forearm. 


Flexion of the forearm is performed by the bieeps and brachi- 
alis antfeus, and f& helped by the supinator longus. ‘These mus- 
eles are supplied by the museulo-cutaneous nerve, except the 
supinator, which is supplied by the musculo-spiral. Hence when 
& person cannot flex the forearm, the musculo-cutaneous is chiefly 
affected. 

Extension of the arm is done by the triceps, which is supplied 
by the museulo-spiral. 

Blecation of the Arm Outward.—Inability to raise the arm is 
the common and striking symptom in combined brachial palsies. 
The arm is raised by a number of muscles. The deltoid acts first 
and most, but it ean only raise the arm to a rightangle, It is 
supplied by the circumflex nerve from the posterior cord of the 
plexus. After the arm is raised to a right angle, it is further 
elevated by rotating the scapula, and this is done chiefly by the 
middle part of the trapezius (lower cervical and upper dorsal 
nerves) and by the serratus magnus, supplied by the posterior 
thoracicnerve, A numberof other muscles combine tostrengthen 
elevation of the shoulder, but this action can only be abolished 
by paralysis of the deltoid or trapezius and serratus magnus. 

The diagnosis of these cases involves, first, the consideration 
of the seat of the lesion and the special nerves involved; next, that 
of the nature of the lesion. A recognition of the seat of the 
Jesion and of the special nerves involved depends entirely upon 
the stady of the distribution of the palsy and of the atrophy and 
sensory disturbance. It is important to determine whether one 
is dealing with a total arm palsy, an upper-arm type (Erb’s palsy), 
or & lower-arm type. 

In Erb's palsy there is involvement of the deltoid, biceps, 
brachinlis anticus, and supinator longus, with at times paralysis 
of the supinator brevis, and even of all the muscles supplied by 
the median nerve. The lesion is either in the cord formed by the 
fifth and sixth cervieal nerves or a little lower in the brachial 
plexus, where the fibres supplying the musculo-spiral, cizwurnflex, 
and musculo-cutaneous lie close together. At all events, the 
Iesion involves the central parts and upper cords of the plexus. 
‘The arm hangs by the side and the forearm cannot be flexed. 

In the fower-arm type the triceps, the flexors of the wrist, the 
pronators, the flexors and extensors of the fingers, and the hand 
Muscles are involved. The arm can be raised and the forearm 
flexed and supinated, but the hand is useless and the extension 
of the forearm is impossible. The lesion here involves chiefly 
the nerves from the seventh and eighth cervical and first dorsal 
roots. 

41 
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If the lesion is in the nerve there will be atrophy, changes in. 
electrical reaction, sensory disturbances, and often, if there is 
neuritis, pain over the nerves. The reflexes will be lessened or 
absent. If the lesion is in the spinal cord, symptoms in other 
parts of the body will be present, or, if not, there will be no sen- 
sory disturbance, as in an arm palsy from anterior poliomyelitis, 
In rare cases arm palsies may be caused by spinal tumors or a 
local meningitis, in which case diagnosis is difficult. 

“The prognosis is usually good. Nearly all these cases get well, 
the duration of the incapacity being from two or three months to 
ayear, Even in the severest cases recovery is possible after one or 
two years, If, however, the nerves are torn across and the ends 
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widely separated, recovery is doubtful unless an operation is 
promptly done, Li 

The treatment consists in electrical applications, mechanical 
support, with potassium iodide internally and abstinence from 
alcohol, Local injections of nitrate of strychnine are useful, and 
massage should be used if it can be applied carefully. * 

In brachial palsies due to severe injuries, dislocations, frae- 
tures, ete., in which there is evidence, from the extreme atrophy 
and absence of electrical reaction, that the nerve is entirely cut 
across and that the ends are not in apposition, a surgical opera- 
tion is stringently needed. The nerves should be exposed and 
the ends brought as near together as possible. Decalcified bone- 
tubes or sterilized macaroni may be used to give a passage for the 
central ond to grow into the peripheral. In these cases, however, 
it must be remembered that the two ends do not unite; but the 
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central end grows down into the tract of the old degenerated 
peripheral stem, 

‘The upper-arm type and lower-arm type palsies are caused by 
much the same factors as the combined palsies; their 
have been indicated above. The upper-arm type is especially 
frequent in infants and constitutes one of the obstetrical paral- 
yses. It may in some cases be due to injury or hemorrhage in 
the cord. 

A peculiar form of combined nerve palsy sometimes occurs, 
due apparently to a primary brachial neuritis, It begins in the 
plexus and involves first the nerves of the upper cervical roots. 
It may extend down and involve the ulnar, median, or musculo- 
spiral. 


It oconrs in adult men generally and in those exposed to rheu- 
matic influences. Perhaps lead-poisoning may exist. 

It begins gradually with slight pains and weakness in the 
shoulder and arm museles. Atrophy and anesthesia follow, and 
degeneration reactions are present. There is not a great deal of 
pain (Fig. 73). The disease is usually confined to one side. It 
lasts several months, and nearly complete recovery finally takes 
place. Relapses may occur, 

It is differentiated from progressive muscular atrophy by the 
pain, anesthesia, and electrical reactions and from arthritic 
atrophy, by the absence of any history of arthritis and the pres- 
ence of degeneration reactions and anesthetic areas. 

Paranyses or Stxeur Nerves—PAananysis or THE Pos- 
TERIOR THoRAcIO Nerve.—ENology.—This rare trouble usa- 
ally occurs in male adults and is due to injury or sudden strains, 
Its paralysis may be part of a progressive muscular atrophy. 
‘The nerve goes to the serratus magnus. 

Symptoms.—When paralyzed, there is diMficulty in raising the 
arm above the horizontal position and the movements of the 
shoulder are weakened. When the arm hangs by the side the 
lower angle of the seapula ix drawn a little nearer the vertebral 
column and protrudes slightly. When the arm is held out hori- 
zontally the inner edge of the seapula protrudes and is drawn 
toward the middle line. When the raised arm is brought for- 
ward there is a deep groove formed between the inner border of 
the scapula and the thoracic wall. 

‘The disense often runs a long course and is accompanied with 
‘pain. 

PARALYSIS OF THE CIRCUMFLEX NERVE.—The nerve goes to 
the deltoid, teres minor, third head of the triceps, and shoulder 
—_ It gives sensation to the skin of the shoulder. It is very 

often paralyzed. ‘The commonest cause is a fall or injury, dislo- 
¢ation, and rheumatic inflammation of the joint, The arm can- 


ES 
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‘The supraspinatus rotates the shoulder in, the infraspinatas 
and teres minor rotate it out, When paralyzed, there is an im- 
pairment of rotation and some impairment of elevation of the 
shoulder. 

PARALYSIS OF ‘THK MesCcULO-Srinan Neaver | hates an 
Tead Palsy, Compression Poralysis).—The distribution of 
nerve is given in the tableand cut, pepectrra em 
supinate the forearm, to extend the wrist and fingers, and to ad~ 
duct and abduct the fingers slightly, It extends directly only 
‘the last or nngual phalanges, the first and second phalanges being: 
extended by the ulnar nerve. 

Btiology.—The wusculo-spiral, owing partly to its course, ae 
most frequently affected by paralysis of all the arm nerves. 
sure on the nerve during sleep, especially Shen acters eel 
toxicated, crutch-pressure, fractures, wounds, tumors, lead-poi- 
soning, arsenical, alcoholic, and other forms of multiple neuritis 
are the causes of its disordered function. 

Symptoms.—The symptoms of this paralysis are "wrist drop,” 
due to an inability to extend the wrist or fingers. The first and 
second phalanges can be extended somewhat by the interosset 
and lumbricales, but the last phalanges cannot be extended at 
all. Tho first finger is least affected, The fingers ean only be 
slightly abducted, supination is generally lessened or lost; if the 
lesion ix high up, the triceps is involved and the power of extend- 
ing the forearm weakened. There may be atrophy of the mus- 
cles and degeneration reaction. A swelling over the tendons of 
the wrist joint may occur. Some numbness and tingling exists, 
and oceasionally there is anesthesia in the distribution of the 
radial nerve on the hand. The disease lasts but a few weeks if 
due to compression; for months If due to neuritis, lead-poison- 
ing, or severe injury of the nerve. Eventually recovery takes 


When the disease is due to lead-poisoning there are some 
peculiarities in its course. ‘Thus the supinator longus usually es- 
capes; the palsy begins gradually and usually involves both 
arms; it may extend to the upper arm. Partial 
reactions are present. There is rarely any anwsthesia and but 
little pain. There is a lead line on the gum and a history of eon- 
stipation and colic, 

In alcoholic and other forms of multiple neuritis there fs pain 
and paresthesia, both arms are involved, and the flexors. and. 
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other forearm muselos are somewhat implicated, There are 
marked sensory disturbances, The legs are also affected. 
In compression palsy the supinators and often the triceps are 


When the lesion of the nerve is high up, as in crutch pa- 
ralysis, there is but little anesthesia, and that is found on the 
anterior surface of the forearm, in the distribution of the exter- 
nal and internal cutaneous nerves. Lesion of the nerve lower 
down may give rise to some anwsthesia along the radial border 
of the forearm and back of hand; but the anwsthetic area varies 
= great deal. 

The dfagnosis of the paralysis is easily made. ‘The most im- 
portant point ix to find ont the canso, The different charac- 
teristics of Jead palsy, nouritic palsy, and compression palsy 
have been indicated in the description of the symptoms. One 
anust be sare to exclude also progressive muscular atrophy. 
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‘The treatment consists of mechanical measures such as electri- 
eity, massage, the application of rubber muscles, and in bad cases 
the fixation of the forearm and hand in hyperextension by means 
of a splint and plaster-of-Paris bandage (Gibney). Internally in 
the early stage it is best to administer iodide of potassium and 
sulphate of magnesium (in lead palsy), the salicylates or nitrate 
of silver in neuritis; later, hypodermic injections of strychnia 
tay be given, Static sparks, gulvanism, and other forms of elec 

tricity unquestionably do good in some cases, as I have had op- 
portunity to prove. 

Bieaecadier OF THE MEDIAN NERVE is rare as an isolated 
‘trouble, and is almost always due to injury or neighboring lesions. 
‘Embolism of the axillary artery after labor has produced it. 

When paralysis occurs the grip is weakened. Flexion and ab- 
duction of the thumb and flexion of the first and second fingers 
areimpaired. Atrophy of the thenar eminence may occur. The 
Anesthetic area varies, but is well shown in the accompanying 
‘cut from Ruxton (Fig. 75). 
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PARALYSIS OF THE ULNAR Nerve.—Etiology.—The ulnar 
nerve is rather commonly affected by paralysis, the occurrence 
ranking next in frequency to musculo-spiral palsy. It is rarely 
affected in lead-polsoning, but is usually early involved in pro- 
gressive muscular atrophy. It is sometimes attacked by a prim- 
ary degenerative neuritis. Injuries are the common canse, 

‘The symptoms are shown by the table. The cannot be 
closed tightly, the little and ring fingers being ly weak. 
‘The first phalanges are drawn back and the second and thind 
phalanges flexed; when the interossei and lumbricales atrophy, 
the result is the “griffin claw” or matn en griffe. The fingers 
cannot be adducted or abducted except feebly, 

‘There is anesthesia over the area of distribution of the ulnar 
(Pig. 75); there may be pain and tenderness. 
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Symmeraican Srontaxgcous ULNAR Neurrris,—A form of 
neuritis of the ulnar nerve sometimes occurs which has certain 
peculiar characters. It develops slowly in persons with a neuro- 
pathic history, and without known exciting cause. ‘There fs first 
some pain and parwsthesia in the region of the ulnar nerve of one 
hand; this is followed by weakness and atrophy of the muscles 
supplied by the ulnar nerve, and characteristic deformity appears. 
Anemia develops coincidently. The other hand soon becomes 


fected. 
The disease is very chronic, and complete recovery is rare. 
Tt is probably a form of degenerative neuritis, 


Srasmopic DisorpERs or THE ARM.—The arms and hands 
are especially subject to tremors, choreie and other spasmodic 
movements. The only spasmodic disorders, however, which may 
be suid to be especially located there are writer's cramp and allied 
occupation neuroses, These are deseribed elsewhere. 

Sensory DisornDERS OF THE BRACHIAL NERVRS.—ORRVICO- 
BRACHIAL NKURALGIA.—This is a painfal affection involving 
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‘the sensory nerve of the neck, shoulder, and arm. It is a some- 
what rare forin of neuralgia, and like most other forms occurs 
oftenest in women, before middle life. The ordinary causes 
of neuralgia produce it, but rheumatism and gout are rather 

factors. Reflex irritation from carious teeth and uter- 
ine disease have been found to be causes. It occurs symptomat- 


—It begins somewhnt gradually with aching pains 
SRT cn en cour of the nerves. 
The pains gradually increase and are usually worse at night. 
‘The pain is increased by use of the arm and by exposure, Only 
one arm is affected. Painful points may be felt in the axitla, at 
the lower end of the scapula, over the deltoid, over the ulnar 
near the wrist, over the lower part of the radial and sometimes 
on each side of the lower cervical vertebri, There are usually 
paresthesia and numb feelings. If there is a complicating neuri- 
‘tis, burning sensations are felt (“eausalgia”). There may be anss- 
thesia, vasomotor disturbances, herpes, and muscular weakness 
and atrophy. Brachial neuralgia generally involves all the 
nerves of the plexus. If special nerves are involved the ulnar is 
oftenest affected, next the musculo-spiral, and last the median. 

Digital neuralgia sometimes occurs. The pain is often lo- 
cated in a single finger. The couse is usually a local injury or 
neuritic Sometimes it is a reflex pain due to some remote trou- 
Bie. Ina few cases this remote tronbie is uterine. 

—The etiological diagnosis ix most important, In- 
quiries as to a rheutatic or gouty clement should be made. The 
presence of any serious amount of neuritis would be shown by 
local tenderness and motor weakness. Organic cord disease must 
‘be exeladed. 

The prognosis, if the neuralgia is functional, is good. If a 
neuritis complicates it, it is more serious. If the neuritis, how- 
ever, is slight, and is secondary to 4 trauma, or is rheumatic or 
gouty, the prognosis is favorable, Ordinary attacks last about 
six weeks. 


The Treatment.—Salicylate of potassium, iodide of potassium, 
Or inurinte of ammonia should be given and in large doses. Aco- 
nitie and gelsemium are of not much value. The electrical cur- 
rent, either furadiec or galvanic, has a very decided effect for 


Leeching helps some cases. Blisters may be used in neuritic 
eases The analgesic drugs like phenacetin and antipyrine and 
antifebrin are useful symptomatically. Hot local applications 
‘often give some relief. Colchicum cures some cases of gouty 
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ai neteritis is ( 
Pr lcicn he rh ssserious but rary malady whieh deserves 
tion upon a nerve. The.loeal net nlnrits extends Usually” the 
Ca creas Hee pce Rete ee intense pain, 


The fies is very chronic baron fe intractable. 
Grove Ill. Tam Dorsay NERVES. 


Roem oe Physiology.—The dorsal nerves tpt gti in 
nee ‘he first fs the langest and tion fane fanetional 

arin nerves. The dorsal nerves and sensory reat 
the voluntary muscles, skin, and other ria of the trank wall. 
They also carry ones ae note fibres to the lungsand abdominal 
viscera, They divide into anterior and branches. The 
anterior form the fntercostal nerves, of which the first six are 
distributed to the wall of the thorax and the last six to the wall 


the dorsal nerves are small, 
anime su] ay ey inuscles and skin of the back, 

he above, there are recurrent branches which enter 
eines peinatl earlatemnd supply the intraspinal veins and mem 
branes. The first six dorsal nerves contain fibres which enter 
the sympathetic and supply the pleura and lungs. Fibres from 
the last six enter the algae and apply thet the pelvie viscera. 
‘The intercostal nerves in their course lie part of the way beneath 
the pleura; they also pass along in close company with the inter- 

costal artery and vein, lying just above these in the groove on 

the internal surface and inferior border of the rite. 

The upper six dorsal nerves, including both ey ee 
mainly inspiratory in function. They al also ex \d rotate 
the dorsal and cervieal vertebne. The lower donal aw 
tory nerves; they also assist in compressing the abd vis- 
cera, and in flexing, extending, and rotating the spine. 


The diseases of the intercostal nerves are almost entirely of a 
sensory character. They are intercostal neuralgia, symptomatic 
side pains, herpes zoster. Paralyses and annsthesie ocear in 
connection with vertebral and spinal-cord diseases, 

InTERcostaL NEURALGIA; Sipk Patns.—Etfology.—This is 
a very common neuralgia. It occurs much oftener in women 
(partly from corset-pressure) than in men (seven to one), The 
favorite age is twenty to thirty-five; the season, winter, An- 
winia, neurasthenic and hysterical conditions, ebild-beuring, 
pelvic disorder, dyspepsia, heart disease, malaria, and lead-poison- 
ing are frequent causes. Exposnre and muscular strain are rare 
exciting causes. 

Symptoms.—The disease comes on suddenly, The pain in 
typical cases is sharp and stabbing, but not much increased by 
respiratory movements. There are tender points at the seat of 
pain, which is usually greatest over the side at the exit of the 
lateral nerve branches. Often a tender point is felt over the exit 
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of the dorsal or of the anterior branch. It is rare to find all 
three points. The disease runs about the course of facial nen 
ralgias, i¢., of two to six weeks, but it is sometimes very obsti- 
nate, lasting for many months, The sixth to tenth nerves are 
those oftenest involved. The left side is more susceptible than 
the right (three to one), 

.—In most cases the nerve is irritated by poor or 
poisoned blood. Ina minority of cases the pain is reflex from 
stomach, pelvis, or heart, Sometimes there is a neuritis, 

Diagnosis.—Probably one-half the pains in the side are myal- 
gic in nature, and should be classed as pleurodynia, These pains 
can be distinguished by the history of their origin and of rheu- 
matic influences, by their diffuseness and dulness, by the great 
tenderness on pressure, and the pain produced on taking a deep 
breath. 

‘There is another considerable proportion of cases in which 
the pains are mainly nenralgic, but yet there are some evidences 
of muscular complications. Some of these pains are reflex. 

In the third class of cuses there is the pure stabbing neural- 
gia. The diagnosis is based on the exclusion of pleurisy, rhen- 
matic and reflex causes, by the character of the pain, and the 
presence of tender points, 

Prognosis. —The prognosis is good, except for a few chronic 
eases due probably to a degenerative neuritis, In some of these 
cases there is lead-poisoning. 

Treatment.—The most efficacious treatment is a blister and 
ferruginous tonics with quinine. In all cases the heart, pleura, 
stomach, and pelvic organs must be examined, and any disorder 
relieved. Jodide of potassium and chlorodyne have cured some 
very bad cases in my experience. If there is a rheumatic and 
muscular element, give salicylates or the analgesics, apply heat, 
and secure rest by adhesive straps, 

MAMMARY NEURALGIA (MASTODYNIA) is a form of intercostal 
neuralgia involving the anterior and lateral branches of the three 
‘or four upper dorsal nerves, 

Btiology.—It is eaused by local tumors, or it may be an essen- 
tial neuralgia. The causes in the Jatter class are anwmia, pen- 
dent breasts, pressure from badly fitting corsets, and injury. 

neuralgia also occurs in hysterical women and young 
girls sexually precocious; it may occur in pregnancy and during 
lactation. Many mammary pains are due simply to local dis- 
order of the gland. 

Symptoms.—Mammary neuralgia is unilateral, often very se- 
vere, and if it occurs in middle life is liable to cause much men- 
tal depression from fear of cancer. 

‘The treatment depends upon the cause. It requires general 
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tonic measures and attention to the proper appeal 
tion of the gland. eva ae 

HERPRS ZosTeR, DERMATITIC NRURITIS (Shingles).—Almost 
the only recognized form of neuritis of the intercostal nerves is 
known under the name of herpes zoster. This is an acute derma- 
titis, secondary to the neuritis. 





ganglia. 

Symptoms.—It begins gradually with the development of pain 
and a herpetic eruption upon one side of the trunk. It gener- 
ally involves the lower dorsal nerves. The eruption follows the 
coursé of the nerve, rarely extending to the opposite side. The 
pain gradually subsides, and the disease itself runs its course in 
a few weeks, 

Treatment.—In the early stage the galvanic current is eMfica~ 
cious. Local anodynesand protective ointments may be applied. 
Anti-rheumatics and analgesics are to be administered internally. 


Group IV. Taz Lumpar NERvEs. 


A and Physiology.—The \ambur nerves are five in 

number. ‘Phe branches the erector ie 

age ga pes ries and also the: 

terior branches of the upper four caters 
erry tp iuistar plerus, Eye fifth or lumbo-sacral nerve sends 
tmost of its fibres to the sacral plexus, oe Tranclise ot mines 
lexus are: (1) the ilio-ingainal, (2) 

rm jumbar), @) pani ceasing and (4) external cut ate 

from the second), (5) obturator (from third and fourth tam! 

(6) the anterior cruval (from second, third, and South wean ee 
‘The first four branches of the plexus are 

and supply sensation to the abdominal wall 

tals. last two are longer and supply the hipand knee 

the muscles of the anterior, inner, and fee pet che the thigh 

the skin over this rerion and the inner nde ol 

Sum of the foot (Fig. 78) 


The diseases of the lumbar nerves and plexus so far as they 
form independent disorders are mainly the neurnlgins. 

PARALYSES AND SPASMODIC TROUBLES OF THE LUMBAR 
NERVES are not rare, but are usually symptomatic of some ex- 
trinsic and often serious disease. 

Etiology.—Uence it is well to catalogue here those affections 
which may produce lumbar palsies or spasms They are pelvic 
tumors or injuries, iinpacted fiwces, caries of the spine, psoas 
abscess, obturator hernia, hip disease, and pressure of the fostal 
head, 
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Symptoms.—When the upper two lumbar nerves ure involved, 
only sensory symptoms in the distribution of their branches 
oceur (Fig. 76). If the next two are also involved, there may be 
trouble in extending the leg and flexing the hip on the trank. 
‘The patient cannot raise himself to a sitting posture. If there 
is Irritation and spasm, the thigh is drawn up and adducted, 

In making a diagnosis of lumbar-nerve disease, one should 
remember that of the six branches of the plexus the upper four 
are mainly sensory, the lower two mixed nerves, 
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In paralysts of the obturator nerve there is loss of power to 
adduet the thigh and cross the leg, and weakness of outward ro- 
tation of the thigh. Anwsthesia over the inner side of the thigh 
may be present. 

In of the anterior crural nerve there is weakness of 
the muscles of the anterior surface of the thigh, loss of power of 
extending the leg, and anesthesia or pain over the ermal area. 

Paralysis of the posterior branches of the lumbar nerees 
‘eatises weakness or paralysis of the erectors of the spine. The 
Jambar curve is very greatly exaggerat@i, the shoulders being 
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thrown far back and the belly protruding, This condition occurs 
in progressive muscular atrophy, particularly in the pseudo- 


hypertrophic form. 
NEURALGIAS AND REPLEX PAINS OF THR LUMBAR NERVES. 


women and usually after the thirtieth year. To the 

causes of neuralgia we add straining, constipation, and pelvie dis 
ease, True essential neuralgia is rare; but myalgic and reflex 
pains from uterine disease are very common, especially in women. 

Symptoms.—There is pain in the loins, buek, and buttocks, 
extending down to the hypogastriam or genitals on one side. 
‘The pain in the back, however, is often bilateral. Painful points 
may be found after a time, as in intercostal neuralgia. Some 
times the pain is located in theside of the penis (penile neuralgia), 
Neuralgia of the long lumbar branches Is called femoral or crural. 
A common form of this constitutes what is called painful thigh. 
‘The patient complains of pain in the front of the knee and the 
anterior and outer parts of the thigh, but has no pain posteriorly 
and none below the knee. The internal branclies of the anterior 
crural nerve do not seem to be affected, while the middle and 
external cutaneous branches and the genito-craral nerve are In- 
volved. 

REFLEX AND SyMPTOMATIC Parns.—Disense of the hip or of 
the sacro-iliac joint or vertebra may cause a reflex pain in the ob- 
turator nerve, localized especially in the knee and back of this 
joint. The fwtal head sometimes compresses these branches, 
causing 4 symptomatic neuralgia. Diseases of the internal geni- 
tal organs are especially liable to cause reflex pain in the lumbar 
nerves. Diseases of the external genitals and bladder more often 
reflect pains upon the sacral nerves. In biliary colic pains are 
felt in the ilio-inguinal and hypogastric nerves, Local disease of 
the psoas muscle or illacus, in the neighborhood of Poupart’s 
ligament. causes pains in the lumbar nerves. Lambar neural- 
gins generally run a favorable and not very long course. 

Diagnosis.—They are distinguished from lumbago by the ani- 
lateral position, the distribution and paroxysmal character of the 
pain, and the lack of severe suffering on motion and pressure; 
the tender points and the absence of any organie disease. 

Lumbago comes on suddenly, with a history of exposure, is 
confined to a single group of muscles, which are tender on deep 
pressure. In lumbar sprain the onset is also sudden, with a his- 
tory of injury, great local tenderness, and evidences of trauma, 

The treatment is the sume as that for neuralgia in general. 
‘The frequent presence of pelvic diseaso and of anmmia and a 
rheumatic history musf®be borne in mind. 
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Grour V, Tne Sackat Nenves. 
and. j-—The sacral nerves are five in num 
x four anterior and posterior branches. 
h no anterior branch, The posterior branches es- 


A 

ber, 
bi the seral foramina and supply the mul- 
skin over ee and 


The es of the sacral ple: the superior gluteal, 
maseular, small sciatic, inferior Etat pd, area sa aie per- 
buted ey Bei 


carry” fibres that regulate the sexual function, bladder, ani 
rectuui. the sacral portion of the cord there Is an outflow 
of nerves to earatnalic: thaisos to the patria organs. 


A combined sacral palsy is one in which all or nearly all of the 
eee eee eee peru are idvolved: 

palsies are due to much the same causes as 

those affecting the lumbar nerves, viz., injury, dislocation, hip 

paola neuritis. Hysteria may cause a functional 


sacral palsy. 

Symptoms,—The symptoms are Indicated by a study of the 
distribation of the nerves, varying, however, in degree. The foot 
cannot be moved; the leg can be slightly flexed by the anterior 
crural, but not extended; the thigh cannot be drawn back freely 
or rotated perfectly. There is anxethesia over the distribution 
of the sacral nerves; pain may be present; wasting and vaso- 
motor and secretory disturbances occur unless the paralysis is 
functional. 


‘The course depends on the severity of the lesion. If the nerve 
is totally eut or torn across, it may require one or two years for 
perfect recovery, which, however, occurs if the severed ends ure 
properly approximated. 
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rderaiaipspierint mit on the history and on 
the distribution of the anmsthesia, and of the muscular | 


SINGLE-NERVE SACRAL PAatstes.—The symptoms of paralysis 
of single nerves are indicated by their function. ‘The nerves 
rarely affected are the superior gluteal, muscular, and small 
sciatic. The nerve oftenest affected is the great sciatic, and 


Srasmoprc Disorpgrs oF THE SACRAL NERVRS,—Tromor, 
rigidity, clonic and tonic spasms, myoclonus, athetold movements, 
all affect the lower extremities, but they are almost invariably 
part of some general or central disorder, such as chorea, paraly- 
sis agitans, hysteria, ete. Under the head of occupation neuroses | 
there occur certain rare spasmodic troubles special to the legs. 
Saltatory spasm involves the legs alone. These disorders are, 
however, general neuroses, 











Scrarica (NEURALGIA OF THE SctaTIc Nerve, Sciaric 
Nevrtts).—This is a form of neuralgia occurring in middle life 
and characterized by intense pain in the course of the sciatic 
nerve. A large proportion of the cases are due to a neuritis, 

Btiology.—The disease occurs three times as often in men as in 
women, and is the only neuralgia of which this can be said. Most 
cases in this country occur between the ages of forty and fifty; 
next between thirty and forty.* 

‘The gouty and arthritic diathesis, occupations which lead to 
exposure and strain, predispose to the disease, It is not rare, 
therefore, among laboring men, In younger persons a neurotic 
constitution predisposes to the disease, and in this elass the 
trouble is more truly of a neuralgic character and less of a neo- 

4 itis. 

Most cases occur in the autumn and winter. The exeiting 
canses are constipation, pressure from hard sents, exposure, mns- 
cularstrain from heavy work, and pelvic disorders. Symptomatic 

* Personal statistics (102 cases) and those of Dr. L. Putzel (8 cases) give males, 


121; females, 4, Ages: 10-90, 4; 21-80, 80; 81-40, 43; 41-00, 44; 91-0, 18; 61-70, 195 
7180, 4 


i il 
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sciatica may be caused by the pressure of pelvic tumors, injury 
to the nerves, inflammation, vertebral and. disease; 
occurs in diabetes and in phthisis. In elderly persons of a rheu- 


—The disease begins rather suddenly. Pain is felt 
in the back of the thigh, running down the log in the course of 
the nerve. Generally it ix most marked in the thigh, extending 
up often into the lambar region. Sometimes the disease begins 
like a Iumbago; more rarely pain is first felt in the calf or foot. 
‘The pain is increased by motion, and the patient holds himself in 
a constrained position. The pelvis is tilted up toward the sound 
side and the trank inclined over to the diseased side. After a 
time this leads in some cases to a characteristic deformity (sclatic 
scoliosis) in which the convexity of the curve of the vertebral 
spines is directed toward the diseased side. The pain is almost 
continuous, with paroxysms of great severity, which often occur 
at night. During these paroxysms the pain Is.sharp, burning, 
and lancinating. In the intervals it is dull. Besides the pains 
the patient suffers from feclings of numbness, tingling, and a 
sense of coldness and weight in the affected limb. There are al- 
most always tender points over the course of the nerve, These 
may be found at the sciatic notch, at the middle of the hip, be- 
hind the knee, just below the head of the fibula in the middle of 
the calf, behind the external malleolus, and on the back of the 
foot (Fig. 7). 

A pain running up the back of the thigh may be caused by 
pressure over the back of the knee when the leg is extended at a 
little more than a right angle. This is dingnostic (Gowers), It 
the patient lies on his back and the leg is kept extended, and 
then the whole limb brought slowly up until it is at an acute 
angle with the trunk, asharp pain in the sciatic notch is felt; 
this too is diagnostic. 

Anesthesia over the course of the nerves occurs very rarely. 
When present, it indicates a severe neuritis or injury to the nerve. 

Muscular wasting and weakness occur after a time, and in old 
and severe cases partial electrical degeneration reactions may be 
observed. Herpetie eruptions over the course of the nerve occur 
in rare cases. The affected limb usually feels colder and shows 
evidence of enfecbled vasomotor supply. 

‘The disease usnally lasts two or three months; not rarely it 
lasts six months or even a year or more. It has been known to 
extend slowly upward and involve the sacral plexus or even the 
spinal cord. 


Pathology.—The trouble is, as already stated, a chronic peri- 
‘neuritis in the majority of cases, 
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Diagnosis.—Sciatica has to be distinguished from hip-joint 
disease, organic disease of the cauda equina or cord, muscular 
pains in the hip and leg, and from pains caused by tumors, Pure 
sciatic neuralgia ought also to be distinguished from selatie nea- 
ritix, A consideration of the {ucts already given ought not to 
make the diagnosis difficult, 

Pure sciatic neuralgia occurs in eary life and is not. accom- 
panied with much local tenderness. There is no paralysis or 
wasting of the limb, Double sciaticn is mostalways symptomatic 
of diabetes or organic disease, True sciatica is rarely double. 

Prognosis.—Almost all cases get well in from three to six 





Fro, 7.—Snowra Tne Texan —-Fra. 78. PLawran Fors ov Scravica: Puaxtat 
Porrns i Scurica. Nerarrig, showing area of pain (inetell 


months. Severe attacks in people over forty are the most intrae- 
table. Relapses oceur, but not as a rule. 

Treatment,—In all cases which are seen early, the most im- 
portant indication is rest. The patient should be put to bed, 
and the whole lower extremity secured in a Thomas splint ex- 
tending from ankle to axilla, Ive-bags or linseed poultices or 
leeches should then be applied over the course of the nerve. A 
blue pill (gr. v.) may be given twice daily at first. In less severe 
or older cases large blisters should be applied over the nerve in 
the thigh, and theapplication repeated ina week. If there is a 
rheumatic history, potassium salicylate or iodide should be given 
in full doses. The bowels must be freely opened. Hypodermic in- 
jections of morphia or cocaine (gr. }) may be needed for a few days, 
the cocaine being repeated if necessary. When the disease has be- 
come more chronic a strong gulvanic current may be given daily 
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with large electrodes, one over the lumbar region or sciatic notch; 
the other, which should be the positive pole, over the leg and foot. 
As so-called specific remedies we have oil of turpentine in doses 
of fifteen drops t. i. d., and this may be advantageously com- 
bined with oil of gaultheria, Massive édloses of antifebrin or anti- 
pyrine sometimes stop the pains (gr. x,, q.2 h.). There are a great 
many local remedies which at times prove useful. Among these 
mustard plasters, menthol, chloroform liniment, setons, acupunc- 
tare, cups, and the actual cautery and chloride of methyl can 
be recommended. Bandaging the limb in sulphur to which a 
little menthol is added is often very efficacious, Kneading the 
nerve with a glass rod and an anodyne ointment is sometimes 





tion should be exercised in pulling on the nerve, Not over thirty 
to forty pounds pull should be used. The operation of cutting 
down on the nerve and dissecting off the sheath for a space of 
several inches may be tried. 

PLANTAR NRURALGIA.—In rare cases the pain of selatic neural- 


probably a neuritis combined sometimes with arthritic changes. 
Erythromelalgia may be regarded as a form of plantar neuralgia. 

Cocey@onyNiA is a neuralgin affecting the lower posterior 
branches of the sacral nerves, It occurs oftenest in women and 
is caused by exposure, injury, and labor. Coccygeal pains oceur 
in spinal irritation and reflexly from pelvic disease. The diseaso 
is a most annoying one, as it interferes with sitting and walking. 


of the coecyx, and is more an articular and bony than nervous 
disorder. treatment, such as amputation of the eoceyx, 
may be needed. 


—The student should understand that, Gas 


pathol 
In order that this may ch clearly 


cause 
maar Te npend a the, following tables, 
i remember that the causes of nearly all periph- 


nerve-diseases can be classed under the following heads: 
Heredity and neuropathic constitution; sex; oge—infant, 
youth, no Se had diatheses—rheumatism, gout, diabetes; 
and foal excesses ; infections—ehronie, 
 potpons—narootie, metallic, ete.; 
and marasmeas > crear ‘weleroxis. 
table as given applies to ail peripheral nerves, The 
nerves are, however, more affected by. syphilis and brain 
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TaBLx 1.—PxRiPHERAL Nervous Diskasks—TyPRs AND 
Causks. 


Inflammation. Male, ale, infants adults, | Injuries 


Dees | nea er 

Secondary. Monae nerve or its trophic 
cen 

Sasteastionc ee compression by tumors, 

‘Somos, ihe le. eredity, injuries, operations. 


Multiple. Garon infections, 


Dinthesos—rh tise, dia- 

Or of nerve betes; Tatencionespptliey Acme: 
ia, Arterio-sclerosis; 

toe, 


‘The symptoms of peripheral nervous diseases are cose us! 
irritation and excess, diminution ey loss, and 
function. Since nerves are sensory, motor, trophies 
flex, etc., ot ma oor porieaniops of symptoms result. These have 


TABLE Tl.—PERIPHERAL Nervous Diskasks—TYPRs AND 
Syarroms, 


Type. Principal Symptoms. 

Sensory irritation; neuralgia, 

Anwm{a and Hyperemia. ‘ numbness, La 
“test onset, saree Coa At 
oe ition, followed 
ela a by loss; motor weakness: 
siened trophic and vasomotor disturb- 
ances ; recovery one to two years, 
Inflammation. Acute orchronic: nerve irritation, 
later diminution and loss of 
Mono- function; trophic, vasomotor, 
neuritis. and secretory disorders; recov- 
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Gradual loss of function, little irri- 
Primary. tation, much trophic disturb- 


D rations, { ance; very chronic; rarely a cu 





Rapid loss of function, a little irri- 
Secondary. tation; course chronic; cure fre- 
quent. 
{pas exe Teg jing pain, 
spasin, o! hen like a 
Seoary iaguneration: 
4 Irritative symptoms. Or no symp- 
Tumors. ig Rie. j toms, torte, 
Ofirritative j Neuralgia, paresthesia, adema, 
local asphyxia, spasm. 
of Poaepres: i 


Occupation palsies, reflex palsi 
sive kind. ete a 


Destruction, 





Funetional 
meuroses. 





CHAPTER X. 
DISEASES OF THE SPINAL CORD. 
ANATOMY AND PHYSIOLOGY. 
TOMY. The cord is a slender, cylindrically shaped 


vertebra. 
It is divided into cervical, dorsal, ee age aaa 
aaa ee ge Man the nerves it gives ‘These are ively 
four, ‘half, two, one “a one-half = 
iene . 79). Its shape on on cross-section is pee round, 


orly. Its average diameter ix 1 om. (two-fifths fe an inch). It 
has two cfoeago or enlargements, the cee and 

fain tener me ce extent are shown on the diagram. Its 
5) ic gray! 

Pete ix sgrroueded by three membranes, all of which ere continn- 
ous with the corresponding envelopes of the brain, They are the 
dura mater, the arachnoid, and oat pia mater AFig. 8), 

shave and 
above an 


i 


The dura mater is the external Soret 
tached to the edge of the foramen mi soding 
down until its walls fuse together at the level of the second 
vertebra. Its ome g therefore, is nmuch longer than the spinal 
cord. Itis attached to the bony canal at its lower end, and is 
held loosely by twenty-two lateral ligaments ((. dentienlata) 
throughout its lerdnp 

The arachnoid is a thin, semi-transparent membrane — 
loosely over the cord and roots, 

Internally it is connected by numerous connective-tissue fi 
ments with the innermost membrane, the pia mater. This ates 
is a thin vascular sheath applied closely to the cord and roots, 
The space between the duraand arachnoid ys called the arachnoid 
cavity. It Lot pant prog ah cerebro-spinal fluid. That between 
the arachnoid and pia fs called the subarachnoid eavity; it con- 
tains a good deal of cerebro-spinal fluid. Both cavities connect 
with those of the brain and Perea with each other, The dura 
has # mechanical protective function, the arachnoid a serous and 
the pia a vasenlar function. 

The spinal cord is movable in its canal to the extent of one- 
half to one inch. 

The Nerce Roots—The spinal nerve roots are 
the pia and arachnoid. They pa the dura fa’ two Rapechen Me 
unite to form a mixed nerve. ‘The dura mater is prolonged over 
the nerves as they pass through it, forming a tabular ‘sheath, 


lll 
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‘The anterior roots are the larger. At Cae point of exit of the 
nerves from the cord w alight depression i forme 
The Root Ganglia.—On cach posterior root, outside the dura, 





Fro, §1.—Snowne Ther Recations oF 
me Gray Marrer zo Tae Werre. A, 
Anterior; L, Iateral and P. posterior col- 
‘uumns; the anterior (a) and posterior (p) 
horns and intermediate gray matter, 


SAD 


Pre. Bsa! Fouruzs Scxvr- 





Fie, 79.—Strownee twee Rew vistoss oF Tae Wuire MaTraa asp 
acive Sze of Tux Dirrexext rue Locatiox of tie Dirrenext Cext, 
Pasta ov Tice Comp (arren Gnovrs ix tr Guar Marrem D, P, 
ALLEN). Pyramidal tracts; CB, col. Burdach; G, 

col. Goll. 


a pee ‘The ganglia lie in the interver- 
tee canals, except t jose on the sneral nerves. 
‘Throughout the whole length of the cord there are 
Seco teeatiens fees valled the anterior and posterior. 


1 gray matter is wrranged, as shown in the 
hat in the shape of a letter/H. Its different 
wi ek pe of a parts: 


eri and intermediate gray. 
Peiaeal boca! 


are 
of 





nerve 
To sum up, we have the gray matter— 


Arranged in: Composed of: 
‘anterior, a, A ground substance of neu- 
1. Horns: | lateral, roglia and tissue 
2. Inte gray. : joss. = 
“  b, Cel ll groups: internal, anterior, 
e of fine nerve fibres, 
4 C9 a the rim zone. 
(1) The central gelatinous sub- 
(2) The gelatinous sul 
of do and the 
4] 
e Blood- vesels and connective 
tissue, 
Now, taking ay some of these factors in detail, we find that 
(a) The ground 


substance of the gray matter is made up of a 
ine meshwork of fibres which are tits proceanes of aearugiiatalls | 
and of nerve cells. Besides this, there is some connective tissue, 
and there are pepionastions from the base of the epithelial cells 
lining the central canal. 





* Welgert's new stain seems to show that the substance is not neurogila, 


E ; sl 
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saber) Gately 
ec abe 


OT KTOUPS Ixremsxowre Gray iw rae Urree Har 
fs not noces- or tnx Conn, Showing also the levels to 


gray 
posterior 
are other mini 
calls which It 
tie aie 


Hing: Hh 
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Fic. M.—Bxori0N o Spnvat Conn, showing complete subdivision of white eol- 
‘umns Into: 


Dry. dal Lateral (umiamental columa. 
Re dagen poses 
columns.) AFC, Anterior funda Lateral 

anental column, columns, 


, Cevmardd 
p Pinas ‘sxconding 
two, 
Column of Gol, a rook 5008, 
Posterior columns | Column af Burdach. ae, 
| tim zoue, or Limauer’s OZ, Oralsoue. 


ey, on anatomical, partly on physiological, and partly on em- 
ryological grounds. 

Anatomically there is a simple and natural division, which we 
have already given, into the anterior, lateral, and posterior 
umne, the divisions being made by the median fissures and the 
roots of the nerves (see Fig. 81), 

On physiological and embryological grounds the columns are 
further subsided as follows: 


‘The anterior * 
Direct pyramidal tract. 
seopoeae | Anterior fundamental column, 





Toot zone. 
Posterior root zone. 


fps! 

The fibres which make up these columns are of two kinds— 
many td ive, short or associative, 

ec fibres connect the different levels of the cord with 

the brain, and the different spinal nerve roots with nuclei in the 


beg il peta beta 

short or associntive fibres connect different levels ee so 
cord with each other, and also connect the two halves of 

cord at the same levels. 


‘The names of the long-fibre tracts are the direct and crossed 
the direct corobellar, the antero-laveral ascectling, and 


oe 
A oieprergio or column of Goll, 
he direct Cara tract lies Gas the anterior median 


fissure and extends down as far as the lower part of the dorsal 
cord. Its fibres cross over in the nnterior commissure at various 
bei 75 and pets ga with the cells of the anterior horns. 
ind ed it midad tract extends down the wkole length of 

Dae cord — Ut, fibres to the anterior horns of the same side. 

Both of sated are eee of ae rere 
Serena ers noleapandg e medulla. ‘These pyram 
ee ay ars ee 

over to form the 

cent cont on the same side." Some of the fibres of 
erossed recioctiamate (in (in lower animals) and enter the pyri: 
midal tract of the side on which they started (Fig. $8, PT), 

The direct cerebellar tract begins at the level of the first Tom- 


apes ore t 20) the ‘cerebellum and go chiefly to the vermia. 
them then cross over and enter the red nucleus ig. 38), 

The antero-lateral ascending column extends nearly whole 

Sire and thepensory cals of ths opposite postetior cornu. They 
sore sensory of the opposii posers e as 

up and end in the lateral nuc: (Pig. 88, A 

column, or column of gun ‘is composed 

of fibres which in the ganglia of the posterior roots, 

pass inward, and without crossing ascend, to end in a nucleus at 

the upper limit of the cord, the nucleus of Goll’s column (postero- 

internal nucleus), The column extends the whole length of the 

cord. Itis small in the sacral region, but increases in size as 


it re (Big. 88, G). 
Tere anh a tere. eeione fibres scattered in the anterior and lateral 
bundles. They degenerate down and are called the an- 
ing tract. 


r 





Tax RELATIONS OF THE DIFFERENT PARTS OF THE SPINAL 
CORD TO THR PERIPHERAL NERVES, TO THE BRAIN, AND WITH 
Each Ornen.—I1 will begin with a description of the way in 
which the anterior and posterior nerve roots are connected to 


“ 





Fro, &—Smowino Tre ReLATIoNs oF Tm AxtTenion Rooms M, M! To Tam Ax 
Tamon Honxe; oF THR ANTERIOR Hose T THe Crosexn Pyeaival TRAcTs 4D 
Powreion Roots. Showing also the relations of the posterior root fbres: T, to 
column of Goll and Clark's column; P, to sensory cells and posterior column; J, to 
sensory cell4 and antero-lnteral ascendiag column : R,toanterior horns. 8, Sensory 
‘foot; A, muscle sease: P, pain and temperature sense; ‘T, tactile sense; WR, visceral 
and reflex flores. 


the cord; then deseribe the mode in which the different columns 
and cell groups are connected with each other; and finally I will 
indicate briefly the connections of the cord with the brain. 


The anterior nerve roots are connected directly with the an- 
terior horn cells, of which they are processes, 

‘The cells of the anterior horn are surrounded by two sets of 
“end-brushes,” one coming from the pyramidal tracts, the 
from the posterior horns and roots. Thus these cells are in rela~ 
tion with impulses from the brain and from the periphery. 

The posterior nerve roots a ene eer in the spinal gan- 
glia. On entering the cord the fibres divide like a T CO wre Sn 
and down for one or two inches. ‘They then enter (1) 
umn of Goll, (2) the anterior or posterior commissure, or (3) the 
posterior horn. They all send off collate and ones 
eventually in end-brushes surrounding nerve cells. 

‘Phere are at least three groups of nerve fibres which enter by 


al 
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esd roots and make different connections with the cell 
jamin. 
. An innermost set. These pass across the postero-external 


t. These pass along the inner side of the 
terior horn, and end either () in cells of the deeper part, (b) in 
the spindle-shaped cells, or (c) go to the anterior horn; still others 
(d) cross over in the commissure to enter the antero-laterul tract. 
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Fro. Fro. 8. 

Pio. &.—Smownse rae Coxxecrions ov THe AxTeRion axn Poermnron Roors 
axp Comsna wrre Eacn Oritex (Casati), A, Anterior root ; 18, posterior root; a, 
collaterals; d, end-bruxhes., 

Feo, 7. —Suowma Tax Assoctavion on SnonrFrme Srerea oF Tue Cony 
(Casat). a, Anterior cornua cell; 6, c,d, association fibres; ¢, posterior association 


3. An outer set. These are very fine fibres which enter the 
tip or outer part of the posterior horn, and then run ap and down, 
of the rim zone. They eventually connect in the usual 
Way with the sensory cells of the posterior horn (see Fig. 85, A, R). 

The different parts of the spinal cord are connected by the 
short fibres which unite different levels of the cord, and by com- 
miissural fibres whieh unite the different halves of thecord. These 
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short and commissural fibres originate In groups of 
ing in the central parts of the gray matter and 
nerve cells, They arv stall and :multipolar. Some are disteib- 
uted sparsely in the white columns, Fibres arise from them, run 
in the commissures and short-fibre tracts, and end in brashes 
which put the fibres in relation with various cell groups (Figs. 86, 
87). 





PuysroLoGy.—The detailed facts regarding the functions of 
thespinal Seay be gotten in physiological text-books. I shall 
give onl only thone hearing anore or aa on the localization 
of the functions, ae The spinal cord luetor and centre ast 


Ban one 
Bunctions of ahs Salven Ee peeponert is a con- 


We have only tostady Theldretion and Kid of im pen are 
by its various chun. ‘The direct and ‘hel few 
carry motor impulses downward from the A few Sores 


temp < ten percent) peparet with muscles of the side; so 
in hemiplegia there is usually some weakness healthy 
side. These tracts normally exercise a continual inhi ‘ine 


fluence on the motor cells of the anterior horns: so that when de- 
stro: vas Ler ene Cae op spear aaa conditions of the: 


ra lateral ground bundle, the 
lateral ‘Timtt layer ore the fapetion ¢f serene 
levels of ming er of con: ing it also with i in the 
medulla and centres on the cerebellum. 

The columns of Goll conduct special sensations from the mus- 
cles, articulations, and aus sheaths via the root on the same 


limbs, of the Me its, 

of muscular flort (ataxia), The fibres cross over in the sre 
The columns of Burdach conduct to a certain extent 

sensations coming in from the opposite Jor root. th 

contain many associative fibres, connecting different levels. 

sense fibres and excito-reflex fibres tee ‘the ¢ posterior roots run 

through these columns to reach the commissure or the anterior 

horns; other fibres ran through it to Clark's column and to the 

column of Goll. Hence it isa Lernirioi forall kinds of. Tabste oven 


iomd When diseased, there may be pain, ani 
lows of reflexes. ‘The fibres cross over at once to the aoe 
The antero-lateral ascending tract conducts of pain 


and temperature. coming in from the opposite side, through. the 
anterior and posterior commissure. 

‘There are considerable variations in the paths of conduction 
of tactile temperature and pain sensations, and their exact posi- 
tion is not positively known. In transverse lesions of the cord 
these tracts do not degenerate upward so completel: ely SENG 
as do secondary degenerations of other long-fibre 
they probably receive some interruptions in their coume. 

Automatic ria ‘6 —The Lata na oy, Of te Con ae ee 
ranged in complex groups which preside over 
or respond in a definite way to certain stimull, These are 


| 


centres ex- 
tend from the second dorsal to the 


alee 





column receive fibres from the vis- Fi, &.—Snowrse mx Recaniow 
cera and vessel. Impolses op ree Annaxceweyt or tue Gray 
ea ges enue’ thence tothe darren, Cau. Gnovrs, aso Ware 

cerebellar tract and cerebel-  Coucess ar Four Durrenest Lev. 
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iwpulses from the viscera,relating dorsal, lower dorsal, and upper 
to equilibrium and sense of posi- sacmi (Draws from specimens.) 
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observations of Thorburn and others, 
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Putellar. Striking pa- 
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h the foramen magnum 


inl throug! above interverte- 
bral foramina at the sides; err ierce the dura mater and are 
distributed on the pia mater and in the cord. The arteries that 
thus supply the cord are these: 
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‘The anterior spinal arteries are branches of the vertebral. 
They unite to form the anterior median , which runs down 
the whole length of the cord, receiving re-onioreements the 
lateral arteries (Fig. 89). ‘The anterior sptnal arteries: 
Rourish only Stew poe segments oo the hed The ‘Sonecior 
median artery is not, as has been tat La. oe sooner of 
the anterior eae but is really made up by spinals, 
In other w the vertebral artery through its branches only 
nourishes the upper cervical region of the cord. The posterior 
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Fie. Ter Seat. Coan, Awrenton Scnrace, showing the uerve roots, root 


arteries, and anterior plexus (Kady!). 
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, . an 
inetre in diameter) and one-half as numerous as posterior, 
The root arteries of the cervical region are rather the more nu- 
merous, There isa large and constant anterlor root artery in the 





Fro, 90.—AsrestAt Surry oF Corp. 1.a.. Anterior rootartery : rp. pestariee 
root artery; fra,, aitertor plexus: frp. and tpt. posterior and lateral place 
(Kadyd. 


dorso-lumbar |. The last two lumbar, the five sacral 
and the unpai preovasst nerve when it exists are accom) 
by small root arteries which do not reach ap to the 

he ower part of the spinal cord is supplied by large root 
ries from the lateral spinal arteries. Hence the theory of Moxon 
that the circulation hore is feeble is not supported by s in- 
vestigations. 

The Plexuses.—The anterior root arteries pass to the anterior 
median fissure, and then divide, partly to form the anterior me- 
dian artery and partly to form a rich plexus between the ante- 
rior roots: this is called the entertor artertal plexus, The 
rior root arteries subdivide before they reach the eord, 
twixs to its lateral and posterior surfaces which form the postero- 
lateral arterial plexus. The posterior root arteries do not anas- 
tomose to any extent with each other or form a ior 
artery, ag is done by the anterior root arteries. are 
fore three relatively independent arterial plexuses: The ante- 
rior plexus, the two postero-lateral plexnses, 

Veing.—T'ne veins of the spinal canal outside the dura mater 
have valves, those within it have none. ‘The veins reach the pia 
mater and cord by passing along the nerve roots. Henee we 
have anterior and posterior rvot veins, corresponding to the root 
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arteries, but more numerous, there being a total of forty or fifty. 
‘The: emvanianta reg ctmardee thanthe pratecion Dat 
smaller to twenty). The veins are a little 

than the the anterior veins being one-half to one i- 
metre, the one and one-half to two millimetres, in diam- 


‘Thus that the posterior surface of the cord hain 
aud alley a e ewer but Tange ven he es vor aa = 
; ‘3 v o 
surface with 1 “Phe lateral surfaces are the least vascular. 





Vessels of the Cord Substance.—The cord is supplid by (1) cen- 
arteries which are branches of the anterior median, and 


are made 
with each other, Neither een Str Da poeen arts ne 
distributed in accordance with anatomical relations or BS pete 
deal fanetions. Each cell group, for exumple, has a vascular sap- 


Irtik CeMtpar atitles are given off from the branches of the an- 
re omen at the bottom of the as aaa aa number 
about two hundred, each spinal segment ® 
The ee canta! veins are small ‘and their ‘total ae 
siete oes than t of the arteries, so that the central arterial 
my 





ei 
i septa. There they branch 
ope ehiefly the white matter, They supply thatapes and 
some ie deeper substance of the posterior horns and Clark's 
columms, The arteries of the posterior septum are the largest 
and most numerous, often reaching to the gray commissure. 
peepee arierice, are smaller than the corresponding veins (04 
ium.). The relation is just the reverse, therefore, of that of 
the central arteries and veins. The peripheral arteries are small, 
and after passing into the cord branch into minute vessels which 
pass up and down and soon become capillaries. The central 
pty Bog hand, continue large, and ran up and down 
some before phy: are subdivided into capillaries. 
ies predominate in total eapacity in the 


plexuses and peripheral veins, The central arteries are larger 

quie! 

cord. Conditions of 

terior columns and roots more than the anteriorand central parts 
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CHAPTER XI. 


THE DISEASES OF THE SPINAL CORD. 


THERE are about thirty diseases which may be classified as 
belonging to the spinal cord. Most of these are organie in char 
acter and come under the head of inflammatory and 
or system diseases. Functional disorders referable to the cord 
alone are rare; while of organic disenses, those that result from 
injury and inflammation are the most common, 

Btiology.—The causes of spinal-cord diseases can nearly all be 
formulated ander the heads of injury, expoxure, poisons, auto- 

. toxemia, infections, and excessive fanctioning, Persons of mid- 
dle life are the most predisposed, while heredity does not play 
‘an important part. 

Symptoms.—The symptoms of all disorders of the nervous 
centres can be included under the heads of those of irritation, 
depression, and perversion. The principal irritative symptoms in 
spinal-cord disease are pains and paresthesia of the back and 
limbs, hypermesthesia and feelings of constriction around the waist, 
rigidity, spasms, exaggerated reflexes, and irritability of the vis- 
ceral and vascular functions, The principal symptoms of depres- 
sion and destruction are anesthesia, ataxia, paralysis, wasting, 
and loss of power over visceral centres. The common form of 
paralysis in spinal-cord disease is paraplegia, in brain disease 
hemiplegia, in multiple neuritis quadruplegia, Symptoms of irri- 
tation and depression often accompany each other. The more 
superficial and meningeal the disease, the more are the symp- 
toms irritative; the more central and myelonie the trouble, the 
jess the irritation and the more the paralysis and viseeral dis- 
turbance, Thus meningitis, meningeal tumors, and hemorrhages 
are extremely painful; while central myelitis is almost painless 

Pathology.—\nflammations of the meninges of the cord are 
not rare; the opposite is true of primary inflammations of the 
cord itself, As will be shown later, most of the diseases that used 
to be called chronic myelitis are secondary to injuries and soft- 
enings. 1 nerative diseases of the cord, which inclnde such 
affections as locomotor ataxin and progressive muscular atrophy, 
used to be called m diseases because they affected certain 
long-fibre tracts or systems of cell groups. The name implies re 
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Strictions which are not justified in fact, and it can only be re- 
tained as a matter of convenience. Secondary degenerations 
alone are aways systemic. The cord is relatively free from ab- 
ecesses, hemorrhages, and tumors. 

Diagnosis,—In making a diagnosis of spinal-cord diseases, one 
is most helped by a thorough knowledge of the cord functions. 
Tn no part of the economy do physiology and anatomy point out 
more clearly the path to the clinician. 

Prognosis.—The spinal-cord tissue onee destroyed can never 
be renewed, or only to a limited extent, and that as regards the 
nerve fibres, not thecells, It has considerable power of adjusting 
itself to damage; but, on the other hand, serious injury is likely 
to extend by the process of secondary degeneration. Functional 
diseases, vascular and nutritive disturbances, of the cord can 
never be so severe or chronic as to exclude the possibility of re- 


‘The special diseases of the spinal cord are the following: 

1, Malformations: Myelocele, meningo-myelocele (spina bifida), 
meningocele, heteropla, amyelia, micromyelia, macromyelia, 
double cord. 

2. Vascular Disorders: Anwmia, hyperemia, hemorrhage, en- 
darteritis with aneurism, embolism or thrombosis, adema. Sec- 
ondary to thise conditions are softenings and sclerosis, 

8. Inflammations: Meningitis, myelitis, abscess. Seeondarily, 
softenings, sclerosis. 

4. Degenerations : Primary : locomotor ataxia, combined scler- 
oses, hereditary scleroses, progressive muscular atrophy, and 
allied types. 2 
5. Tuberculosis: Miliary and solitary. 

6. Syphilis: Gamma, meningo-myelitis, vascular disease. 
7. Tumors. 
8. Functional and toxic disorders. 


MALFORMATIONS. 
Sprva Bretpa (Racwisceisis Posrertor). 


Spina bifida is a congenital hernia of the spinal membranes, and 
sometimes of the cord, through a cleft in the vertebra caused by 
absence of the vertebral arches. It is really 2 malformation of 
‘the vertebral canal rather than of the cord. 

Etiology. —The comiition is not very rare, about 1 child in 1,200 
“French statistics) being affected. It is often associated with b 
drocephalus or with some other defect in development, such as 
‘ventral hernia, imperforate anus or pharynx, Hereditary influ- 
‘ence is sometimes a factor. It is a true developmental defect, 





See 





198 DISEASES OF THE NERVOUS . 7 


and ix not due to a primary dropsy of the cord, ms was onco 
taught, 

Forms.—There are three varieties described ; 

1, Spinal meningocele is a condition in whieh the spinal mem- 
branes alone protrude into the sac. 

2. Spinal meningo-myelocele is a form in which the mem- 
branes and cord both protrude. 

8, Syringo-myelocele (hydrorachis interna) is a form in which 
the fluid is in the central spinal canal, and the inner lining of the 
sac is formed by the meninges and thinned-out spinal cord. 

Anatomy.—The first two forms are the most common and are 
ealled hydrorachis externa. The fluid here lies in the subarach- 
noid sac, and hence the wall of the protruding cyst is lined with 


a bea 


PPh 


‘Fro, 91.—Mexreoocene. 
Yates valent Neass nae contenant 


the duraand arachnoid. The nerves and cord protrude into the 
sac in two-thirds of the cases (forming a meningo-myelocele), bat 
in some of these only a few nerves are found. These stractares, 
when present in the sac, lie pn its posterior and median surface, 
sometimes causing a depression there. The tumor contains cer- 
ebro-spinal fluid, and occasionally connective tissue and fat 
(Pig.91). 

Symptoms.—Spinal bifida occurs almost always in the luinbar 
and sacral region, the reason being that the laminm here are the 
last to solidify. Usually but two or three vertebra are involved. 
The tumor varies in size from 3 em. (one inch) to 15 cm. (six 
inches) in diameter and may have a broad base or be peduncu- 
lated. The outer skin is often glossy, or tough, thickened, or 
ulcerated. 

Children with spina bifida are usually feeble, badly nourished, 
and poorly developed mentally. Paraplegia occurs in half 
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the cases, sometimes with anwsthesin and involvement of the 
‘Talipes oceurs quite often. 

‘The prognosis is grave. Most cases die anless treatment is 
applied, and even then the prospect is not very good, 

‘The diagnosis is easy. It is generally only necessary to ex- 
clude congenital tumors which happen to be located in the 
Jombo-sacral region, The most important question to decide is 
whether the cord and nerves are present in the sac. This may 
be assumed as probable if there is inuch paraplegia, anwsthesia, 
and sphincter trouble, The introduc- 
tion of an insulated needle connected 
with an electric battery may be tried. 

‘The treatment is strictly surgical. 

At present, injections of Morton's flaid 

(iodine, gr. x.; potas. lodid., gr. xxx.; 

siycerin, $i Dose, 31.) seem to be most 

successful. These injections should be 

made in the lateral portion of the sac, 

and the child should be kept on the 

back, Puncture and withdrawal of 

fluid with compression is not a justifi- 

able operation The ligature or open- 

ing and excision of the suc are danger- 

ous, especially if, as is often the case, 

part of the cord and nerves lie in the 

sac. In recent years, surgical results 

have been more favorable and warrant 

serious consideration, No surgical — * @—Sem Bwme 
treatment should be attempted, however, until two or three 
months after birth. 


HETRROPIA is a rare malformation in which masses of gray 
matter are found in abnormal situations, A false heteropia may 
we td by manipulation of the cord in its remov: 
after deat The displaced masses consist of nerve cells or neu- 





r absence of the spinal cord can only exist when 
the brain brain ina ‘bent but absence of the brain may occur without 
absence of In amyelia the spinal nerves are usually 
present. eae monsters cannot live. 

Dovsce corp is a very rare defect and involves only part of 
cord, in cases in which there is a double vertebral 


canes mA is not rare a orally involves 
a part cor he two canals are side by side. 
Asxiaterny of the cord, usually due to abnormality in the 
course of the pyramidal tracts, is not extremely rare. 

SPLITTING OF THE CORD and defects in development at spe- 
eial levels are occasionally observed. 

MicRoMYRLY is a condition in which the spinal cord is abnor- 
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mally short or small in prierdateals Ma Binder eg far 
Sorta adult cord bas a in its various dot 


a D, 8 to 1t mm, upper cervical), 15 mm, 
Sync anne: vm i 


SrivaL HEMORRHAGES (SPrxat ApoPLExy). 


‘This general name may be given to (1) spinal meningeal hem~- 
orrhage or hwmatorbachis, and (2) hemorrhage into the cord sub- 
stance, or hematomyclia, 

1. SPINAL MENINGEAL HEMORRHAGE fs far the most com- 
mon form. It may be outside or inside of the dura, the former 
being rather oftener seen. 

Etiology.—1t occurs in newly born children and in adults, and 
is more common in men than in women. Injuries, falls, fractures 
of the spine are the most frequent exciting causes. Severe con- 
vulsions from epilepsy, eclampsia, tetanus, chorea, or stryehnia 
nay be @ cause, also severe muscular exertion, Purpura and the 
blood states following malignant infectious fevers, bursting of an 
aortic or vertebral ancurism and cerebro-spinal meningitis are 
rare Causes. 

Symptoms.—1n small hemorrhages there may be nosymptoms. 
In large effusions there are sudden, very severe pains in the back, 
extending into the limbs, numbness, tingling, hyperesthesia, and 
muscular spasm, especially of the back muscles, Laterthere may 
be weakness or paralysis and anesthesia, with disorder of the vis- 
ceral centres. The symptoms reach their height usually in a few 
hours, Then amelioration may oceur, followed by slow recovery 
or with symptoms of chronic meningitis, Rarely death oceurs 
early from exhaustion. 

Diagnosis.—A history of injury, child-birth, sudden onset of 
attack, with symptoms of pain and irritation which rather rap- 
idly subside, point to extra-dural hemorrhage. In hacmatomyelia 
there is less pain and irritation, but more profound paralysis and. 
anesthesia, The same is true of crush of the cord from fracture 
or dislocation. In tetanus there is a slower development of the 
symptoms, and trismus is present. 

The prognosis is grave in severe cases; bat if the patient sar- 
vives three or four days, the prospect of partial ornearly complete 
recovery is good. 

The treatment is perfect rest in bed and the administration 
of remedies to move the bowels and relieve pain; leeches and 
other local applications are of doubtful value. 1t is of no mse to 
give styptics except in purpura, when mineral acids or chloride 
of calcium may be tried. Later, one may give iodide and mercury 
and use blisters to the back. 





HEMORRHAGE INTO THE SUBSTANCE OF THE Corp (HamMA- 
‘TOMYELIA).—Btiology.—The condition is not very rare. It may 
be primary from disease of the blood-vessels or purpura hwmor- 


males between the twentieth and fortieth year, Injuries, over- 
exertion, exposure, exeessive coitus (Gowers), and convulsions are 
causes. 


The symptoms develop rapidly, with at first foclings of numb- 
ness or weakness for one or two hours or longer. Then there is 
@ sudden paraplegia, with anesthesia or ataxia or both. The 
sphincters may be paralyzed ; the urine has to be drawn. The 
reflexes may be abolished at first, but soon return and become 

‘There is considerable pain in the back. If the 
Jesion is high up, the arms and thorax are involved. The acute 
symptoms begin usually to subside at the end of seven to ten 
days and the disease takes the character of a chronic myelitis. 
Af improvement does not ocenr, evidences of acute myelitis appear 
and the patient dies, 

Pathology.—The vessels involved are the central arteries, 
which supply the gray matter and are under relatively high pres- 
sure, The rupture of the vessel, when due to disease, is caused by 
a fatty degeneration of the coats; miliary aneurisms, such as are 
found in the brain, rarely develop in the cord. Hemorrhage 
often precedes or begins a myelitis, of which it may be the canse 
orthe result. The clot may be absorbed, leaving a cavity as in 
the brain; or the broken-down tissue may become the centre of 
4 myelitic focus. The hemorrhage is usually single, but there 
may be several. Multiple capillary hemorrhages occur, but usu- 
ally only from asphyxia and convulsions. It is possible that 
some of the cases of disseminated myelitis occurring after infec- 
tious fevers start from small hemorrhages. 

“The points to be noted are the sudden onset with- 
out long pretonitory symptoms, and the absence of fever, fol- 
lowed later by gradual improvement. Tho disease is often mis- 
taken for acute primary myelitis, which does in fact often follow 
it. Meningeal hemorrhage is more painful, and there is less 
paralysis, more spasm, and a more complete recovery later. 

—This is often serious as regards life, and always 
Serious as regards health. It depends on the extent and seat of 
the hemorrhages, Dorsal hemorrhages are more favorable, cer- 
vical the least. 

Treatment.—Absolute rest, ice-bags to the spine, and small 
doses of aconite given early are all that can be tried, except 
the use of symptomatic remedies. Treatment must be applied 
atonce, The late treatment is the same as that for myelitis. 





Tue Caisson Diskask (Diver's PARALYSIS), 


Etiology.—The caisson disease is the name given to a more or 
less complete paraplegia which occurs in persons who work in 
caissons or diving-bells, and which is brought about by the sud- 
den return from « condensed air to the normal atmosphere. Per- 
sons employed in caissons or bells work usually under a pressure 
of from one to four atmospheres, which means a pressure of from 
fifteen to fifty pounds to the square inch. Accidents rarely if ever 
occur when the pressure is not over one atmosphere, and they 
are also rare if the person has not been subjected to the pressure 
for at least an hour. Different persons vary in susceptibility to 
the effects of this change in the atmospheric pressure, and those 
unused to the work are more liable to be attacked, 

The symptoms set in usually very soon after the patient has 
come out from the caisson, but they may be delayed for half an 
hour or more. They consist of intense neuralgic pains in the 
lower extremities, often affecting especially the joints. There is 
at the same time epigastric pain, Nausea and vomiting and weak- 
ness in the lower limbs, amounting In some cases to absolute paral- 
ysis, very soon appear. There may be headache, dizziness, and 
sometimes even coma. If the paralysis is considerable, it is asu- 
ally accompanied with anesthesia, Disturbances in the sphine- 
ters, with retention of urine and constipation, may also be present. 
The symptoms vary very much in severity, from pain, weakness 
in the legs, and nausea up to frightful neuralgic attacks and 
complete paralysis, motor and sensory. The upper limbs are 
rarely affected. In a few instances hemiplegia, however, has 
been observed, The diseuse lasts from a few hours up to several 
weeks. Death occurs in some of the very severe cases. The 
symptoms having reached their climax gradually ameliorate, 
and « complete cure is not infrequent, In some instances, how- 
ever, the patient is left with a permanent paraplegia and the or- 
dinary symptoms of a transverse myelitis, : 

Pathology.—When the patient is under atmospheric pressure 
in the caisson, the blood is driven from the surface of the body, 
and the internal viscera, including the brain and eord, are con- 
gested. The sudden change from the abnormal to normal pres- 
sure produces a rapid flow of blood from the internal organs to 
the periphery. The viscera not inclosed in bony cavities are en- 
abled to relieve themselves of this congestion without much harn, 
but the circulation in the brain and spinal cord is less elastic: 
that in the spinal cord being less even than that in the brain. 
‘The result ix that congestions and small hemorrhages ensue, pro~ 
ducing a destruction of the nerve tissue, In other eases there 
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-eoane tp re 8 Weeks op of some of the small vessels, with con- 


_sequent softening of different portions of the cord and to a less 
extent of the brain, It is supposed that one element in produc- 
ing the morbid phenowena is the escape of oxygen and carbonic- 
acid gas from the blood into the tissues or into the blood-vessels. 
This mechanism, however, has not been absolutely proven. It 
‘will be seen, however, that on the whole the sudden change in 
-atmospheric pressure leads to vascular disturbances with rapture 
_or obliteration of blood-vessels, with consequent destruction and 
necrosis of tissue, Following this is a reactive inflammation pro- 
‘ducing the phenomena of an ordinary acute myelitis, 

The treatment is largely prophylactic. The workmen engaged 
4n the oeenpation should be carefully selected and should accus- 
tom themselves to their work. They should spend a longer time 
in coming out of the caisson. If symptoms supervene, it is ree- 
ommended that they be put back under a slight atmospheric 
“pressure at once until these symptoms disappear. When the 
disease has developed, it can only be treated by symptomatic 
remedies. The patient should be kept quiet and given, if nec- 
essary, hypodermics of morphine. Dr, A, H. Smith recommends 
the use of ergot. Later on, the various neuralgic and paralytic 
symptoms may be treated on the same principles as those em- 
ployed in myelitis, 


SPINAL HyrermMia, Acure Axv Crnontc. 


_ Btiology.—Acute spinal hyperw#mia is produced -by sexual ex- 
cesses, violent physical exertion, suppression of menstrual dis- 
charges, and certain poisons like strychnine. It occurs also in 
the first stage of acute inflammatory diseases. 

Chronic spinal hyperwmin is, so far as is absolutely known, 
&® very rare condition, Chronic hyperemia of the membranes 
may be the residuum of a meningitis or of injury, and these are 
probably the most common causes. As to the causes of the 
chronic hyperemia of the cord substance itself independent of 
other diseases, we can say nothing definitely. 

The symptoms of acute spinal hypermmia are feelings of heavi- 
ness and weight in the limbs and around the loins, numbness, 
ereeping sensations and actual neuralgic pains, weakness of the 
lower limbs, with twitchings of the muscles. There may be also 
some disturbance in the sphincters, though of this one ean speak 
Jess certainly. The symptoms are nearly always confined chiefly 
to the lower limbs. The statement that they are increased by 
lying on the back and ameliorated by lying on the face is not. 
always true, since poxture, unless creatly prolonged, influences 
but very slightly, if at all, the circulation in the spinal cord. 
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trophic changes. Later, paraplegia, with 
reflexes, and spinal epliepsy develop. ‘The patient 


oro Wee: TIE: te sa teis AES SEN Lope eee 
be ve. In either form dasha iain eae 
one. 

Path /-—The disease starts as a hemorrhage upon the sur- 


! 


by a dense con- 

nective-tissue mass, which involves the pia and to some extent 

cord substance. The process is analogous to that of cerebral 

[ene jee hemorrhagiea. The cervical region is usually 
al l. 

Prognosis,—A few casos have been reported practically eared. 

More cases ‘oventually die. Sometimes, however, sha’ distane 


comes to a standstill for a long time. 
Diagnosis.—This mast be made from tumor, Pots 


and symptomatic remedies for the pain and spastas are: 
It is Dom ible that surgery may help these cases, 


Acute SPixAL LEPTOMENINGITIS (INFLAMMATION OF THE 
Pia Mater ov THE Sprvau Corp), 


Etiology.—This is a rare disease, occurring alone, but is com- 
mon in connection with disease of the cerebral pia mater, 

Children are oftenest affected, and among adults, males. Al- 
coholism predisposes to it. The disease is always secondary to 
an infection or a traumatixsm. The infections are tubercle, syph- 
ilis, typhoid fever, and septicwmia. Extension of inflammation 
from neighboring parts and surgical operations are oscasional 
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causes, The cases attributed to rheumatism, exposure, invola- 
tion, are in reality due to some infection, and the virus of cerebro- 
spinal fever sometimes attacks the cord alone, 

Symptoms.—The disease begins with pain in the back, radiat- 
ing along the nerves. There is usually a chill and some fever. 
‘The pulse may be fast or slow. The pain increases, and fis ac- 
companied with dorsal tenderness and rigidity of the museles of 
the back, amounting sometimes to opisthotonus The skin is 
‘very hypermsthetic and the reflexes are at firstincreased, There 
is constipation, and sometimes retention of urine. After atime 

of paralysis come on, with anmsthesia and retention 
of arine. The patient becomes weaker, bed-sores may form, and 
death from exhaustion follow. The disease lasts from a few days 
‘to several weeks. 

‘The dominant symptoms in the first stage are those of irrita- 
tion, viz. > 

Pain in back and along the nerves, hyperssthesia, muscular 
spas. In the second stage, paralysis, atrophy, and anwsthesia, 

In the tubercular form of meningitis the symptoms come on 
more slowly. In septic meningitis the symptoms are of the severe 
and typleal kind described. In meningitis from other infections 
the symptoms are not so severe as a rule, 

Pathological Anatomy.—Acute leptomeningitis shows a some- 
what different exudate according to the nature of the infecting 
micro-organisms. The common form is the suppurative exudate 
which may be due to the streptococcus pyogenes and other pyo- 
genic micro-organisms, and to the pneumococeus. The purulent 
matter fs usually distributed along the whole length of the cord, 
‘but more posteriorly and often more in its lower portion. Itmay 
also be localized chiefly at certain levels. The spinal fluid is in- 
creased inamount. The arachnoid, the inner surface of the dura, 
and the tissue of the cord itself are usually involved. If the dis- 
ease lasts several weeks, the purulent matter is absorbed in part 
and an increase in connective tissue takes place, binding the 
dora, arachnoid, ard pia to the cord. ‘The nerve roots are sur- 
rounded and compressed by the inflammatory product. 

In tubercular meningitis there is less exudate. It is nore of a 
fibrinons character, and grayish in appearance. Tubercle gran 
ulations are seen distributed over the pia, arachnoid, and inne: 
surface of the dura. Simple exudative meningitis rarely occurs 
‘The inflammatory process often ends in a production of new 
connective tissue and sometimes the establishment of a chronic 
leptomeningitix. 

‘The diagnosis must be made from myelitis, tetanus, rables, 
theumation of the dorsal muscles, gonorrhea! rheumatism, and 
@rychnine-poitoning. In myelitis there is relatively little pain 
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and much paralysis; in tetanus there ix trismus, fever ix absent, 
and there is a history of trauma. 
Tabercular meningitis comes on more slowly, is rarely spinal 
alone, and there may be evidence of local tuberculosis elsewhere. 
The prognosis is not good, but is especially bad in tubercular 
meningitis and in cases with high fever, severe pains, and early 
paralysis, Chronic meningitis sometimes remains after the acute 


ice-bags; opium is to be given for relief of pain; mercurial 

purges and small doses of iodide of potassium or sulphate of 
may be given at short intervals, Later, blisters and 

counter-irritation and lukewarm baths are indicated. 


Curoxic LEPTOMENINGITIS AND MENINGOMYRDITIS. 


Etiology.—This disease, which used to be often diagnosticated, 
is now believed to be rare, and always secondary to an acute pro- 
cess or to syphilis and perhaps chronie alcoholism. It occars 
oftenest in adults and in males, Trauma, and especially conens- 
sion of the spine, used to be thought « frequent cause, but in 
most of such eases the trouble is simply a hyperwmis or else nen- 
ralgic and functional. 

‘The symptoms gradually develop after an acute meningitis or 
an injury, and they are the same in charucter as those of the 
acute process. There is pain in the back, increased on movement 
and radiating about the trank and down the limbs; tenderness 
along the spine, stiffness of the back, twitching and spasms in 
the limbs with some weakness, and later some paralysis, wasting, 
and anwsthesia, with weakness of the bladder. These paralytic 
symptoms, if severe, however, mark an invasion of the spinal cord. 
Cutaneous eruptions, sueh as herpes, may appear. The symp 
toms ron an irregular course, with periods of improvement. 
They always become less when the patient rests. 

Pathological Anatomy.—The inflammation consists of a pro- 
liferation of connective tissue (productive inflammation of Dela- 
field). The result isa thickening and opacity of the pia mater 
and arachnoid. The dura mater may be involved, but only in 
severe cases. The process may invade the spinal cord, causing an 
“annular” or ringlike sclerosis, from which the disease extends 
into the cord in wedge-shape masses at various parts, causing 
eventually an involvement of fibre-systems and secondary degen- 
erations up and down. This somewhat rare terminal condition 
ts called meningo-myelitis, 

The diegnosiy must be made from spinal irritation, locomo- 
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tor ataxia, myelitis, vertebral caries, and torticollis. In spinal 
irritation there are not the rigidity, severe radiating pains, twiteh- 
ings, atrophy, or paralysis; and neurasthenia or hysteria exists. 
In locomotor ataxia the knee jerk is lost, there is ataxia, and there 
is little paralysis, nor is there local tenderness over the spine. 

In vertebral caries the pain and tenderness are much more 
localized, and there is spasmodic fixatién of the trank. The pain 
is more continuous and dull, and is inereased by lateral pressure 
and lessened by extension. There is usually also some deformity. 
If compression occurs there is exaggeration of the reflexes and 
paraplegia, without much anwsthesia. After all, however, with 
Pott's disease there may be a local meningitis. 

Treatment.—As chronic meningitis is usually the product of 
syphilis or the relic of traumatism or of an aente process, the in- 
dications for treatment are simple, Rest is the essential thing. 
With this could be combined the systematic and persistent use 
of counter-irritants. The hot iron is usually best, because its 
wounds heal so quickly, Cupping is also useful if done vigor- 
ously and often. Internally, iodide of potassium, small doses of 
dichloride of mercury, nitroglycerin, and digitalis may be given; 
also the salicylates and ergot. Both the latter drags should be 
employed in large doses, if at all. Electricity in the form of gal- 
anism and cocaine by local injection, or eataphoresis, may be 
tried. 


4 





CHAPTER XIL 


MYELITIS—INFLAMMATION OF THE SPINAL CORD. 


Myetitis is an inflammation of the spinal cord. It may be 
acute, subacute, or chronic. 

It may affect the anterior horns chiefly, when it is called an- 
terior poliomyelitis ; or both the gray and white matter, when it 
isealled diffuse myelités and transverse myolitts. The forms are 
still farther divided, in accordance with their location, into an- 
nular or marginal wyelitis where the inflammation involves the 
periphery of the cord; disseminated myelitis where it occurs 
isolated in different parts of the cord; periependymal myelitts 
where it surrounds the central canal. Myelitis is given different 
names also in accordance with its cause. Thus we have Aemor- 
rhagie myelitis, a form in which the initial process is due to or 
associated with a hemorrhage; compression myelitis, due to ver- 
tebral caries, septic or purulent myelitis or abscess of the cord; 
and tuberendar and syphilitic myelitis. 

For practical purposes the following classification is sufficient: 


Acute myelitis— 1. Anterior poliomyelitis, 
With exudation and necrosis. | 2, ‘Transverse myelitis, 
With suppuration. j 8, Abscess of cord. 

Chronic myelitis— AS Sue cea ee 
With necrosis and proliferation. | 5 speaneverse myolitis, 


7. Periependymal myelitis, 
8. Disetinated myelitis, 
9, Compression myelitis, 


6. Marginal myelitis, 
Rare forms. 


AcuTe TRANSVERSE MYREITIS (ACUTE SOFTENING OF THE 
Sprvau Corp), 


Dejinition.—Acute myelitis, so called, is generally an aeutesoft- 
ening of certain parts of the cord, with secondary inflammatory 
reaction. It is in extremely rare cases a primary exudative and 
necrotic inflammation. In other rare cases the inflammation is 
suppurative, and we then have spinal abscess. 

Forms.—The common form is one that involves one or two 
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Anches vertically of the spinal cord, and is hence called conte 
transverse myelitis. Since both gray and white matter are in- 
volved, it is also called a diffuse myelitis. 

Acute transverse myelitis (softening) ¢s the common type. 

An acute disseminated myclitis sometimes is met with. Other 
arer types are named, in accordance with their location; mangi- 
nal, central, or perlependymal. There is also an acute meningo- 
tnyelitis, the result usually of a meningitix 

Etiology.—Predisposing cnuses are a neuropathic constitution, 
‘the male sex, early adult life, occupations calling for exposure, 
and musenlar strain. The exciting causes are exposure to cold, 
Diows, falls, fractures, strains, extension from neighboring organs, 
syphilis, infective fevers, and septic infection. Injury is the most 
frequent cause and syphilis next. But most of these causes pro- 
duce primarily mechanical destruction, hemorrhages or throm- 
‘Doses, and the inflammation is secondary, 

Symptoms.—Prodromat symptoms are rarely present, but there 
may be slight parwsthesiw or pain in the back and limbs. Some- 
‘times there is a chill, and in a few instances convulsions have 
been noticed. 

‘The initial symptoms consist of feelings of numbness, usually 
in the feet and legs, which seom heavy and weak. Some pain may 

be felt about the back. The patient soon finds that he cannot 
walk easily and that he moves his legs with an effort. In a few 
hours 4 paraplegia with anwsthesia has developed, and if the 
lesion is in the cervical cord the arms are paralyzed also. All 
these symptoms may come on in the day-time or during sleep. 
Retention or incontinence of urine and constipation are carly 
symptoms There may be some fever. 

of the Attack. —If the patient is now examined, it 
will be found that he cannot walk or stand, but can move his 
Jegs a little. He complains of a sensation lke a band around his 
waist or at the level of the spinal lesion (girdle-symptom). His 
legs feel numb and heavy, but there is little pain and no tender- 
fess. Anesthesia to touch, pain, and temperature exist in vari- 
ons degrees on the limbs as high up as the lesion. The anwsthe- 
sia, if not total, ix greatest to touch, next to temperature, and least 
to pain. He has vesical anesthesia, the urine is retained and he 
has to have it drawn. The bowels are constipated, but if ene- 
mata are given the feces may pass away without his knowledge, 
owing to rectal anwsthesia, If the lesion is lumbar there is 
abolition of the sexual power; but if dorsal or cervical, strong 
erections may occur without the patient's feeling them. When 
‘the lesion is above the lambar cord, also, the bladder may auto- 
matically and forcibly contract and expel the urine. In time the 
‘Dowels regain some power. The paralysis in the limbs affects the 


ae 





flexors of the feet and legs more than the extensors. The patient 
ean push down his limbs better than he can draw them up. 

Tho temperature of the limbs for a few days is raised, but 
after this it falls a few degrees below normal. The skin becomes 
rough, cold, congested; and exeessive perspiration may take 
place. The general bodily temperature is usually normal through- 
out the disease, but in some cases a fever develops of 192° to 104° 
and continues. The prognosis is then bad. 

Bed-sores may develop early, within a few days or weeks 
They appear oftenest upon the buttocks and heelz, and are due 
to trophic disturbance, combined with pressure and pyagente In- 
fection of the 

If the lesion is lumbar, the tendon and skin reflexes are much 
weakened and the paralysis is somewhat flaccid, The muscles also 
tend to waste and show degenerative reactions. If the lesion is 
dorsal, as is more often the case, the reflexes are present, and 
after a time become exaggerated; contractures and spasms de- 
velop; the legs may beoome drawn up and deformities produced. 
If the lesion is s0 complete as to entirely cut across the cord, there 
may still be some excessive muscular tension, but the reflexes will 
be abolished (Bastian). When the cervical region is attacked the 
arms are involved as well as the legs, and generally to a severer 
extent. There may now be also unequal dilatation of the pupils 
from involvement of the cilio-spinal centre; and optic neuritis 
from some cause has been known to occur. Inextensive involve 
tment of the upper part of the cord there may be paralysis of the 
intercostal muscles and disturbance of the heart's action. 

The disease having in a few days reached its height, 
remains stationary for a few weeks, and then, should the patient 
live, improvement slowly sets in. In some cases evidences of ox- 
tension upward or downward vecur (ascending or descending 
myelitis); the symptoms become more severe, and in a few weeks, 
or oftener months, death occars. 

As improvement begins, a return of sensation is first noticed 
(one to six months); this is followed by return of more or less 
motion (six to eighteen months). Spasms and contractures now 
develop, owing to a descending degeneration. A certain amount 
of ataxia from ascending degeneration, witha little anwsthesia of 
the skin, may remain, so that if the patient has sufficient motor 
power to walk somewhat, he presents many features of “ atazio 
paraplegia” (see p. 249). 

Some improvement may be expected for from one to two years. 
A fow casos got almost entirely well. The majority become more 
or less paraplegic and bed-ridden, in which condition they are 
regarded as eases of chronic myelitis. 

Pathological Anatomy.—The early changes found in acute 
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miyelitis are those of inflammation, hemorrhagic extravasation, 
and softening. Often it is impossible to say whether the primary 
Baral eae ag ae to a hemorrhage or softening. 

, the cord atthe affected part appears soft, 
pe and either red and hyperemic or pale and anwmic. In 
rare eases no change is apparent to the naked eye. In later 
stages the parts are white or gray, shrupken, and hard. The cord 
may be reduced toa thin shred. The meninges about the affected 
parts are often thickened, inflamed, and adherent. 

Microscopically, if the process is primarily inflammatory we 
find intense congestion, distended blood-vessels, emigrated white- 
blood cells in great number, especially in the perivascular spaces, 
swollen axis cylinders and adematous swelling of the myelin 
sheath, red-blood cells, cells filled with fat granules known as 
compound granular corpuscles, or Gluge’s corpuscles. These are 

which have taken up fat granules. A peculiar form 
of cell, stellate in shape, known as spider cells or Deiter’s cells, 
may be seen. They are proliferated neuroglia cells. The nerve 
eells lose their granular or reticular appearance, become homo- 
geneous, swell up, fat granules appear in them, and a peculiar eo- 
agulation process attacks the cell and body, ‘The cell processes 
retract, become thick,and finally dropoff, Vacuolesare sometimes 
seen In the nerve cells; but these are very rare if the tissue is prop- 
eriy preserved. Besides the above evidences of vascular and con- 
nective-tissuo activity and of cell destruction, one sees granular 
matter, broken-down nerve fibres, and other evidences of nerve 
disintegration. Pigment or extravasations of blood, and in later 
stages bodies resembling starch granules (corpora amylacea), may 
beseen. They are probably modifications of the myelin substance. 
If the lesion is primarily softening there may be much congestion, 
but the blood-vesels are less distended and fewer white cells are 
found in the perivascular spaces, The connoctive-tissue cells are 
jess numerous, The nerve cells are swollen, glassy, and stain 
badly. There is a great deal of granular matter and nerve detri- 
tus, 


It is thought that in inflammatory swelling of the nerve cells 
they take up the carmine stain, but in degenerative changes they 
do not.* 





In the different stages of acute deguneration, the neren cells, particularly those 
‘of the anterior hors, show various nppesrances. These have been desoribed by 
Friedmann as—I, homogeneous selling, hyaline swelling; 2 sclerosis; & simple 





‘the whole cell isinvolved. Nerve cells do not often undergo the acute general death 
called coagulation necroais (Friedmann), though the process of acleroais #0 called 
Feeembbes it somewhat, 
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‘The connective-tissue changes are most noticeable in the white 
matter. The axis cylinder and myelin sheath are here often so 
disintegrated that in thin sections they drop out, leaving holes in 
the section and giving it a vacuolated appearance. The lesion, 
whether destructive or inflammatory, may extend up or down 
the cord, often in the eourse of certain tracts. Sometimes a de 
structive process extends a long way through the central part of 
the cord (perforating necrosis), 

After three or four weeks, if the patient lives, the process of 
absorption and cicatrization begins, and secondary degenerations 
occur, The granular and fatty matters and leucocytes disap- 
pear, the blood-vessels are thick-walled and distended but les 
numerous, connective tissue gradually takes the place of the de- 
stroyed nerve cells and fibres, The axis cylinder is the last to 
be destroyed and has the greatest power of recuperation. The 
nerve cell, if once destroyed, is never developed again, The cord 
at the point or points inflamed or softened becomes reduced to 6 
mass of connective tissue containing, perhaps, a few nerve fibres 
and cells, In this stage the condition is one that is known as 
chronic myelitis. In some cases a cyst is formed In the affected 
region. 

In fatal cases the inflammation and softening continue; fresh 
areas of cord are involved, muck meningeal exudation takes place 
and finally death occurs. The process may in very rare cases be 
still more acute, suppuration und abscess occur, and here death 
also rapidly ensues, 

The inflammatory and softening processes above referred to 
are described in accordance with their appearance as red soften- 
ing, yellow softening, white softening. A form of so-called in- 
flanmation known as inflammatory adema is also deseribed. It 
j* an abortive inflammation, ~ a lymphatic congestion,” analogous 
to vascular congestion. 

The diagnosis of acute myelitis must be made from hemor 
rhage, acute embolic or thrombolic softening, acute ascending 
paralysis, multiple neuritis, meningitis, and meningeal hemor 
rhage, and hysterical or fonctional paralysis, Spinal hem- 
orrhage comes on suddenly and is usually not attended with 
fever, If meningeal, it is attended with pain. Acute softening 
cannot be distinguished from acute myelitis, of which it is 
probably the starting-point in many cases. In acute ascending 
paralysis the disease is progressive, there is no involvement of 
sensation, no atrophy, and little change in the electric irritability. 
In multiple neuritis the onset is slower, there is more pain and 
local tenderness and sensory disturbance, and the bladder and 
rectum are rarely involved, In meningitis there is pain and ten- 
derness in the back and limbs, rigidity, cramps, a little paralysis, 
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and no bladder trouble. In hysterical paraplegia there are no 
marked atrophic changes, but little spasm or rigidity, no electri- 
cal changes, and the stigmata of hysteria may be found. The 
eater variable and somewhat characteristic. 

of the location of the lesion is made by studying 
ss ce eager ela pee fr 
distribution and extent of the paralysis, Lesions of the lumbar 
region involving the gray matter cause very complete paraple- 


owing to the secondary descending degenerations of the lateral 
column, rigidity, exaggeration of the deep reflexes, and contrac- 
tures occur, Lesions of the cervical cord cause paralysis of the 
arms, with degenerative reactionsin the muscles. The paraplegia 
4s spastic and there is not much muscular wasting. If the lesion 
cuts off the cord entirely, the limbs are paralyzed and may be 
somewhat rigid, but the deep reflexes are absent. 

-—The prognosis is worse the more complete and 
extensive the paralysis. If is worse in serious motor paralyses 
than when sensation is chiefly involved. 

It ix best in dorsal myelitis and worst usually in cervical mye- 
litis, other things being equal. Bed-sores and slight fever are un- 
signs, 50 alsu is severe involvement of the bladder and 
reetam. Recovery of sensation gives good hope of recovery of 
some motion. Total absence of recovery of sensation and motion 
after six months is very unfavorable, Improvement may be ex- 
pected up to eighteen months after the onset, and in some cases 
even longer. In compression inyelitix there is more chance of 
recovery than in the other forms. The previous existence of 
Syphilis does not affect the prognosis of cases of true myelitis. 
Treatment.—In the attack, the patient must be put to bed, 
leeches or wet cups should be applied to the spine, diaphoresis 
should be promoted, small doses of aconite and nitroglycerin 
should be given, and acalomel purge administered. The bladder 
should be watched. After a week, moderate doses of iodide of 
potassium should be given. After about three weeks, if there is 
no fever, electricity may be applied carefully and strychnia ad~ 
tiinistered. Bed-sores should be guanted against by the use of 
Water beds or cushions, absorbent cotton, bathing the parts with 
alcohol and weaksolutionsof tannin. Infusion of buchu, boracic 
acid, and tincture of hyoscyamus will often help the bladder dis- 
turbanee. After acute symptoirs subside, tonics such as arsenic, 
fron, and strychnia in small doses may be given. Suspension 
may be tried carefully; mechanical appliances may be used to 
help the rigid limbs; lukewarm baths, douches, and massage are 
helpful to some extent. 


Ma & 
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Crronic MYeLITIs (INCLUDING TRANSVERSE, DIFFUSE, 
DissEMINATED, AND COMPRESSION MYELITIS)- 


Chronic myclitis is the name given to a disense characterized 
by a chronic inflammation of the spinal cord and to the chronic 
reparative processes which follow acute inflammation, injury, and 
softening. Chronic myelitis is usually a mixture of inflammatory, 
reparative, and necrotle processes, 

Forms.—Different names are given to chronic myelitis in ac- 
cordance with the part of the cord affected. Usually the disease 
affects only certain levels, and then it fs called transverse mye- 
litis, More rarely it is diffuse or disseminated, central or mar- 
ginal, When caused by pressure from vertebral disease it Is 
called compression myelitis, 

Btiology.—The disease may be either primary or secondary. 
‘The primary form is much the rarer. It occurs chiefly in adults 
and in early and middle life, and much oftener in males. 
sure, shocks, infectious fevers, lead, and syphilis are the chief 
causes, Syphilis causes it by producing arterial disease and by 
setting up aspecific inflammatory infiltration. ‘chronic 
myelitis is the more common form. It is really only the later 
stage of acute myelitis, softening, hemorrhage, or injury. 

Meningitis may extend and eause a meningo-mnyelitis. A neu- 
ritis may possibly ascend and cause inyelitis, but such eases, if 
they occur, are very rare. Compression myolitix« is usually a 
slowly destructive, not an Inflammatory process, and it begins as 
a meningitis of the dura mater. 

Symptoms.—When the disease begins primarily as a ehronic 
affection the symptoms are as follows: 

The patient notices that his legs are heavy and get easily 
tired; prickling and numb sensations are felt in the feet; ocea- 
sionally a little pain develops in the back or there ix a sense of 
constriction about the trank. The legs feel stiff, and tests often 
show that the reflexes are exaggerated. There is but little wast- 
ing of them, however, The sexual power declines; the bladder 
gives some trouble, there being a tendency to retention; the 
bowels are constipated. After a few weeks or months there is a 
partial paraplegia, with rigidity of the limbs and exaggerated re- 
flexes. Some anesthesia exists, and occasional pain, which is not 
severe and {g felt more in the baek than the legs. 

‘The muscles have now wasted somewhat, but show no decided 
changes to the electrical current, The bladder becomes more in- 
volved, the urine has to be drawn, ft isoften alkaline, and unless 
care is taken cystitis develops. The patient is still able to walk, 
but he does so with a stiff, shuffiing gait which is characteristic 


— 





MYELITIS—INFLAMMATION OF THE SPINAL CORD, 217 


(Pig. 03). The disease may show signs of slowly extending up 
and down, more often up. The arms become involved; weak- 
ness and stiffness, with some wasting, anwsthesia, and pain, de- 
velop, or the disease may cease its progress and the patient re- 
«main partly paralyzed for years. The general health during the 
conrse of the disease deteriorates slowly; the patients often be- 
eome an#mic and have an unhealthy pallor. Eventually the 
paraplegia becomes complete, the patient is bed-1 sng the legs 
are atrophied, contractured, and 
rigid, with more or less anwsthesia. 
Cystitis and nephritis develop, or the 
patient dies from this or from inter- 
current disease. 

Chronic secondary myelitis, which 
is the form commonly seen, presents 
eventually much the same picture as 
that just described. In this type, 
however, the symptoms are worse at 
first, then improve or regress, then 
become stationary, and finally grow 
worse. 


Symptoms of the Different Forms. 
—The usual type of chronic myelitis 
is the transverse dorsal or dorso-lum- 
bar, and this gives symptoms as 
above described. If the lumbar re- 
gion is affected there is more para- 
plegia, wasting, and involvement of 
organie centres. If the myelitis is 
cervical the arms are involved, there 
may be papillary changes, and the 
respiratory muscles are partly para- 
lyzed; the paraplegia is not so com- 
plete and the disturbances of sensa- Fa. 98. —Arrrcue ox Crnoxic 
tion are likely to be more varied. —— 

Compression myetitis, so called, is usually only a compression 
atrophy. It is due, as a rule, to vertebral caries, but its cause 
tmay be a spinal tumor, aneurisi, and pachymeningitis. Com- 
pression imyelitis is distinguished from other forms by its slow 
onset and the presence at first of irritative or “ root" symptoms. 
‘The patient suffers from pain and tenderness localized at a cer- 
tain point in the spine. The pain radiates about the trank or 
down the limbs and is increased on movements, At about the 
same time some motor weakness develops, usually in the form 
of paraplegia. The muscles waste but slightly. The reflexes 
are exaggerated ; twitchings, spasm, and contractures finally oo- 
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eur, and there rapppre dap eet etiam 
plegia, With this there is usnally some anesthesia, though it is 
not complete. The disease ix oftenest in the dorsal or lower cor- 
vieal region, and hence the sphincters escape until late, Locally, 
evidences of spine disease appear early in the form of a kyphosis. 

A central or periependymad myelitis can rarely be recognized 
with certainty. It produces less pain and irritation, but leads to 
museular atrophy, disorders of sensations such as thermo-anw: 
thesia, disturbance of vasomotor and seeretory nerves and vis- 
ceral centres, 

Pathology.—The pia mater is thickened over the affected re- 
gion and often throughout thecord, The cord itself has a gray, 
discolored look ut the affected level, and is usually shrunken or 
distorted and hard to the touch, In severe cases of secondary 
character itis reduced to a small size, and the membranes aboutit 
are thick and inflamed. In transverse imyelitis a vertical area of 
only two or three inches is involved. The microscope shows 
that the prominent changes are loss of nerve structure, great 
increase of connective tissue, and increase in the number of ves 
sels which often have thickened walls, In the more seriously 
diseased part little is seen but connective tissue. In parts bess 
diseased some nerve fibres are seen, many having evidences of 
partial disintegration, There is also a good deal of amorphous 
material studded with nuclei. Stellate cells, granule cells, and 
nerve cells in Various stages of degeneration are present. In the 
parts less affected the signs of congestion and vascular irritation 
are more pronounced, 

Diagnosis.—This must be made from progressive muscular 
atrophy and amyotrophic lateral sclerosis, pachymeningitis and 
spinal tumor; from locomotor ataxia and from brain palsies, 

In progressive muscular atrophy there is a peculiar atrophy 
without involvement of the sphincters or sensory disturbance. 
In pachymeningitis there is often a history of an injury; there is 
more pain in the back and a more marked anwsthesia. The 
sphincters are not involved. Pachymeningitis is also usually 
located in the cervical region. Tumors usually cause tauch more 
pain; the symptoms come on slowly and are more definitely 
localized. A spastic paraplegia occurs from brain disease and as 
4 functional trouble, In either case there are no trophic or 
sensory troubles, nor is there involvement of the sphincters, In 
locomotor ataxia there is no great degree of motor paralysis, and 
there are peculiar ataxic and sensory disturbances, Paralysis 
from brain disease is almost always unilateral, painless, spastic, 
and free from disturbance of the viseeral centres. 

Prognosis.—Inflammatory processes have a tendency to cease 
when their reparatory and eliminative work is done. Chronic 
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Tare cases suspension does good, but it may do harm. Tenotomy 
is justifiable for the purpose of straightening contracture limbs 

In compression myelitis suspension on an inclined plane and the 
plaster jacket or other support are indicated. Cases have been 
reported in which surgical operations for the relief of a supposed 
tumor have cured compression myelitis from Pott's disease. Sea 
voyages are often useful and are preferable to mountain climates. 
Rest, quiet, fresh air, and a very regular life are the essentials in 
all climates, 


AcuTxE ANTERIOR PoLIOMYELATIS (INFANTILE SPINAL PARAI- 
ysts, Acurs Arroputc PARALYSI5). 


Anterior poliomyelitis is a disease of the spinal cord charac- 
terized by 4 motor paralysis of rapid onset, followed by muscular 
wasting, without sensory symptoms. It occurs at all ages, but 
vastly oftener in infancy; hence it is often called infantile spinal 
palsy. 

Etiology.—The average age at the time of attack is two years. 
Most cases occur under ten, and four-fifths of these oecar under 
three, It may be congential, é&¢,, oceur in intra-uterine life 
(Sinkler), and it may occur as late as sixty. Most adult cases 
occur under the age of thirty.* 

Rather more of the infantile cases occur in boys, and most of 
the adult cases occur in males, 

Race and climate afford no exemption so far as is known. 

The great majority of eases oceur during the hot months of 
summer (Sinkler). Nearly eighty per cent (78.8) occur between 
June and September, inclusive. 

Heredity has an influence in only one or two per cent of cases. 

Over-exercise and chilling of the body when heated are ocea- 
sional causes. Infectious fevers (oftenest measles) precede the 
attack in about seven per cent (Sinkler), The disease has been 
reported to have occurred as an epidemic (Cordier). Dentition is 
rarely an exciting cause, as used to be supposed. Injuries and 
falls in a few instances appear to be the cause of the disease, 
The fact that the child is just beginning to walk at the period 
when most susceptible to poliomyelitis must be considered of 
importance, since the new movements: call for an unusual activity 
of the spinal centres, 


* Among 00 personal cases, 30 were in children, Of the latter there were 9) males, 
I5females, Ages: Under six months, t: half to one year, 8; one to two years, 18; 
two fo three years 6; three to four years, 3; four to six years, 9; six to elight years, 
8 Pinal resnit was palay, chiefly in right leg, In 14; chletly in left Jog, In 5; in both: 
logs. 5; in right arm, 4; all four extremities, 1; the remalader In various combing- 
tons. Disease followed searlatina in 1, pertussis in 2, cholera infantum in J, seme 
* fever” in nearly all cases, 
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‘To sum up, age, season, and infectious diseases are the three 
etiological factors. 


most important 

Symptoms.—Thereare rarely any premonitory symptoms, The 

patient is taken with a slight fever, 100° to 102", accompanied with 

or convulsions. In a few hours or a day 

; sometimes the paralysis is as much as a week 

in developing ("subncute form”). The fever lasts from one to 

three or four days. The paralysis reaches rapidly its height, 

then remains stationary for a time; then improvement sets in, 
which reaches a certain point and then stops. 

We have consequently: 

1. A stage of invasion—a few hours or a week. 

2. A stationary period—one to six weeks, lepers dah tons 

8. A stage of improvement—six months to a year, 

4. A chronic stage. 

1. The stage of invasion may be so sudden as to suggest hem- 
orrhage. Sometimes the child, after a restless, feverish night, 
wakes in the morning paralyzed. Usually the initiatory symp- 
toms last less than aday. With or before the paralysis there is 
a fever of 100° to 102° F., vomiting, delirium, and, much less often, 
convulsions, which are not severe. After the general disturbance 
subsides there may be some pain in the back and limbs for a few 
days, and in rare cases the bladder is involved so that there is 
retention of urine, But the dominant symptom is motor paral- 


ysis. 

The paralysis is oftenest paraplegia, next one leg, next the 
arms and legs, and after this various combinations, The eye 
muscles, laryngeal and respiratory muscles, always escape in in- 
fants. In older persons the facial nerve may be involved. In 
certain peculiar cases the cranial nerve nuclei are attacked, in 
association with the anterior horns. When the eye musele nuclei 
are involved it is called “polio-encephalitis superior;” when 
eranial nerve nuclei lower down are involved it is called " polio- 
Cs ioe inferior.” Q 

reaches its height in from one to four days. 

m alent at its height for from one to six weeks, and then 

improvement gradually sets in. In two or three weeks a wast- 
ing of the paralyzed limb may be noticed. It is flabby, its tem- 
perature lowered, and the reflexes are gone. Slight tenderness 
may be present, but there is no anwsthesia. 

8. The stage of regression lasts for from one to six months. 
There is gradual improvement of the paralysis, beginning in the 
limbs least affected. This continues until the paralysis has left 
all but one or two limbs. As a rule, it is the legs alone that are 
finally left paralyzed. In a quarter of the cases both legs, and in 
half of the cases one leg, oftener the right, remain affected. The 
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muscles waste and show reaction of degeneration, viz., 
faradic irritability, retention but pple rsa ey Sor 
sluggish contractions, and sometines polar changes. In the leg 
the anterior tibial group of muscles {s oftenest affected, in the 
arm the deltoid and shoulder group. The atrophy, having reached 
a certain grade, finally ceases, and then a slight improvement 
may set in, After the ond of a year not much further spontane- 
ous improvement ean be 

4, The temperature of the affected limb is lowered several de- 
grees, the skin has a reddish-purplish, mottled look. The bones 
ay well as muscles of the affected limbs do not grow as fast as 
those of the healthy limb. Hence in time the foot becomes 
smaller and the leg shorter. Owing to the contraction of unop- 





Fro, 94 


Fig. 1 —Asrxnion POLOMVELITIN EX Loxman Sxowesy, showing Inteowe 
(Demaschino). 
Fro, 9, Saxe, Moc Extanakp, showing congestion. 


posed muscles deformities occur, The most frequent are talipes 
equinus, talipes valgus and varus. Deformities of the knees, 
contraction of the plantar fascia, lateral carvatare of the spine, 
also take place, The gencral health of the patient is usually good. 

Puthology.—The disease is an acute exodative inflammation 
with destruction of tissue, but without suppuration.. It affects 
chiefly the anterior cornua, especially of the lumbar and eervical 
enlargements (Figs. 04, 95). It is not, as rale, diffuse, but often 
the brunt of the trouble is felt only by certain cell groups. These 
are destroyed, and after a time connective tissue takes their place. 
In rare cases the larger part of the central gray and some of the 
white matter are involved. Later a certain amount of sclerosis 
occurs in the lateral columns. The anterior roots and motor 
nerves atrophy. The muscle tissue also wastes, and its place is 
supplied by connective tissue, 





Ae 
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Diagnosis.—The disease must be distinguished from multiple 
neuritis, spinal hemorrhage, cerebral palsies, birth palsies, and 


6 The arrest of growth of the limb. Multiple neuritis and 
progressive inuscular atrophy rarely ocear in children. Myelitis 
and hemorrhage are usually accompanied by sensory disorders, 
bed-sores, and bladder troubles; cerebral palsies are usually uni- 
lateral and accompanied with symptoms of stiffness and exagger- 
ation of reflexes. 

Prognosis.—The patient rarely dies, either from the disease 
or its sequelw, He always improves, but he hardly ever gots en- 
tirely well. The cases in which recovery is complete are those of 
simple exudative inflammation, without any necrosis (see Acute 
Carable Atrophic Paralysis). Much can be done by careful and 
persistent treatment and by the help of orthopadie surgery, even 
in old cases. 

‘The usual course Is for the patient to get back the use of all 
butone leg. He grows to adult life with this short and weakened 
member. 

Treatment.—In the acute stage the child should be put to bed 
and kept there. Iodine or mustard plasters or leeches must be 
applied to the spine. Internally, a smart laxative and a diuretic 
must be given (calomel, gr. iij.; tartrat. potas., gr. xx,). Then 
tincture of aconite is to be administered in doses of one drop 
every half-hour as indicated by the fever. To this may be added 
sweet spirits of nitre. Rest is the most essential thing. The 
limbs should be kept quict and warm. At the end of two weeks 
electrical may be very cautiously made to the limbs 
ser afta if there is no tenderness or fever. After four 

weeks electrical treatment should be given daily for a month, 
each limb being treated for only two or three minutes. After a 
restofa fortnight another four-weeks treatment may be given. 
‘Treatment should be thus applicd intermittently till the end of 
= year. After this it can be continued or stopped according 
to the condition of the patient. In old cases daily treatment for 
one or two years will sometimes produce valuable results (G. M. 
Hammond). That form of electricity which causes muscular 
‘contractions most easily should be employed, and this is usually 
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the galvanic current, Massage is a most important adjuvant to 
electricity. It is best given daily for not over ten minutes toa 
single limb. It is imperative also that the physiclan overcome 
any contractures which develop by splints, rubber muscles, and, 
if necessary, tenotomy. Warmth ts very useful. The leg should 
be bandaged in cotton at night, and, if necessary, hot-water bot- 
tles placed beside it, Many parents cannot afford prolonged 
electrical and massage treatment. In such cases they should be 
told to rub the limb twice daily with a stimulating liniment and 
wrap it in cotton or hot flannels at night. 

The child should be taught to walk and exercise the limb 
as much as possible. Trieycles and gymnastic apparatus may 
often be brought into use here. 

Medicines are of little value in thechronic stage. Phosphorus, 
strychnia, iron, arsenic, cod-liver oll, physostigma, have been ree- 
ommended and are sometimes prescribed for the improvement 
of the general health and solatif causa. 

Cunoxic Anterior Pontomye.rrrs.—This form of myelitis 
is very rare, and most careful examination must be made to ex- 
clude on the one hand multiple neuritis, and on the other pro- 
gressive muscular atrophy. A subacute poliomyelitis has been 
described, but it really belongs to the acute forms. 

Btiology.—Adults are chiefly affected, and men more often 
than women. Exposure, lead-polsoning, and syphilis are among 
the principal causes. 

Symptoms.—The disease affects one or more of the extremi- 
ties, often all fourof them. There is a gradual paralysis, rap- 
idly followed by atrophy, with degenerative electrical reactions. 
There is but little pain or other sensory disturbance. Thesphine- 
ters are not affected, 

The disease takes one of two courses: 

1. After reaching its height, improvement gradually sets inand 
recovery nay become nearly complete, 

2 The disease steadily progresses until the patient presents 
the picture of a case of progressive muscular atrophy. In a few 
months or at the most one or two years death ensues, 
ally, however, after reaching a very advanced stage, the process 
stops (Fig. 96) and a slight improvement may set in. These pro- 
gressive cases of chronic poliomyelitis appear to stand half-way be- 
tween ordinary chronie poliomyelitis and progressive muscular 
atrophy (see Chronic Atrophic Paralysis of Erb), 

Diagnosts.—The disease is distinguished from multiple neuri- 
tis by the absence of pain, tenderness, and anesthesia; from pro- 
gressive museular atrophy by the rapid onset, the occurrence of 
paralysis first and wasting afterward, the early degenerative re- 
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Seep! and the absence of fibrillary contractions, A history of 
ee eee also help in the diagnosis, 

‘The treatment is mainly symptomatic and must be carried out 

on the lines indicated under the head of Acute Anterior Polio- 





Fhe. 6—Case oF Cunoxic Axrenion Pottomyrutm ix ax Abit, showing the 
wasted hand and drop foot. 
myelitis. Iodide of potassium, mercury, and strychnine should be 
given. 
Mixon AND RARK Forms oF PoLIOMYELITIS. 

I. Acute Curable Atrophic Paralysis (Landouzy and Dejerine). 
—The disease comes on rapidly with little constitutional disturb- 
ance; it affects RENeRNCY nearly all the muscles of the four ex- 

15 
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tremities, but does not pick out groups. The cranial nerves are 
not involved; wasting and degenerative reactions are present. 
‘There is nosensory disturbance or involvement of the 

It is a simple acute exudative inflammation, probably of toxic 
origin, and should be classed with the other cases of anterior 
poliomyelitis. 

IL. Chronie Atrophic Paralysis of Erb.—This is a disease hav- 
ing a type half way between chronic anterior poliomyelitis and 

ive muscular atrophy. The name had best be given to 
that form of disease which, starting like poliomyelitis, ends asa 
progressive muscular atrophy, 

Ill. Subacute Spinal Paralysis of Duchenne.—The diseases 
described under this head are chiefly cases of multiple neuritis, 
Ina very few there are both neuritis and myelitis; in others the 
condition is one of minute focal spinal hemorrhages with second- 
ary myelitis. There is probably no such thing as a“ subacute 
myelitis.” 


SENILE PARAPLEGIA. 


‘This ix a form of paraplegia occurring in persons over the age 
of fifty or sixty. It begins with simple weakness of the legs, fol- 
lowed by wasting and progressive development of a paraplegia, 
The sphincters become eventually involved. The disease affects 
the lower extremities first, bat gradually extends, and finally 
involves the arms, The general characters are those of a pro- 
gressive muscular atrophy; but the disease is distinguished from 
this by the fact that the sphineters become rather early involved, 
and that the paralysis and wasting go on together without any 
fibrillary contractions. The medulla and the facial and ocular 
museles donot become involved. Clinically the disease cannot be 
distinguished from a chronic anterior poliomyelitis which takes 
upon itself a progressive type. On post mortem, however, it is 
found that there is a softening of the gray matter in the anterior 
horns of the spinal cord, more marked In the lumbar swelling. 
This softening is apparently due to the thickening and oblit- 
eration of the blood-veasels from senile changes in them. Dr. 
era describes a disease whieh he calls senile paraplegia in 
which there is simple weakness of the Tegs and slowness of move- 
ment, without any atrophy, sensory disturbance, or alteration in 
the reflexes, He considers it to bea form of paralysis agitans. ‘The 
disense which I have described, however, represents more trulya 
simple senile paraplegia. Very little can be done for this trouble 
therapentically. The use of nitro-glycerin, iodide of potassium, 
sparteine, digitalis, and general tonic and hygienic measures 
are indicated. 








al 
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AcuTe AsceNDING PARALYSIS (LANDRY'S PARaLysts). 


Acute ascending paralysis isa disease characterized by a rap- 
idly developing paralysis which begins in the legs and then in- 
wolves in turn the trunk, arms, respiratory and throat muscles, 
usually ending in death. There is little disturbance of sensation, 
mo atrophy or changes in electrical irritability, and no involve- 
ment of the sphincters. 

Etiology.—The disease isarare one. It occurs chiefly between 
the ages of twenty and forty; men are affected oftener than 
women. Exposure is an exciting cause, and it occurs sometimes 
after acute infectious fevers and syphilis. The form of rables 
known as“ paralytic” causes a disease which is apparently iden- 
tical with Landry's paralysis. 

Symptoms, —There may be slight premonitory symptoms for a 
few days, consisting of numbness in the extremities, pain in the 
back or limbs, and malaise. The first definite sign of the disease 
is weakness in the legs, which rapidly increases until in a day or 
two the patient cannot walk. The paralysis soon involves the 
arms and then the muscles of respiration; the medulla is last 
affected, and then respiration becomes dificult, swallowing and 
artienlation may be impossible. In rare cases there are facial 
and eye palsies, During the course of the paralysis there is little 
pain or sensory disturbance, but some degree of anesthesia may 
occur. Thedeep reflexes are abolished. There are no vasomotor 
and no seeretory distarbances, no noticeable atrophy, and no de- 
generative reactions in the affected muscles. The bladder and 
reetum are involved only in rare eases, There may be slight 
initial fever, but none occurs after the disease has well set in, 
‘The mind remains clear, 

‘The disease, as a role, ends fatally, and it usually rans its 
course in less than a week. Death has occurred in forty-vight 
hours. On the other hand, death has been postponed three or 
four weeks. 

Variations —The disease has been known to begin in the 
medulla or cervical region and descend. 

Anatomy.—A number of. different diseases have 
been deseribed under the head of Landry's paralysis, and corre- 
spondingly a number of different anatomical changes have been 
found. Multiple neuritis, acute diffuse myelitis and poliomyelitis 
existed in somecases. In others there was a dropsical exudation 
in the central canal of the spinal cord, or a hyaline change in 
the central arteries. In most instances no anatomical change is 


‘present. 
Tt isprobable that in true Landry's paralysis there is no lesion 
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unless the disease is severe and prolonged. The paralysis Is due 
to 4 poison of mierobic origin. In some cases certainly this poison 
is that of rabies; but it is not impossible that other infections 
may pick out and suspend the fanctions of the anterior cornual 
eells, or, as Gowers suggests, the “end-brushes” of the motor 
tract which connect with these cells, This would explain the 
symptoms. 

Sometimes the poison may be so great in ammount and &o irri- 
tating as to set up a myclitis or perhaps a neuritie Cases fMlus- 
trating these facts have been reported (Eichberg, Rosenheim, 
Putnam). But in most cases the patient dies before the toxin 
can produce any inflammatory reaction. 

The prognosis is very grave, but not absolutely bad. If there 
is reason to suspect the case of being one of paralytic rabies, no 
hope can be offered, 

Diagnosiz.—This must be made from acute poliomyelitis, acute 
myelitis, aente multiple neuritis. 

Its ncute ascending course, absence of fever, of anesthesia, 
atrophy, decubitus, sphincter troubles, and especially the absence 
of degenerative electrical reactions are sufficient to enable one to 
make the diagnosis. 

Treatment.—This consists of warm baths or packs, counter- 
irritation to the spine, laxatives, and rest. Large doses of engo- 
tin, gr. {j., every hour have been successful inone case, Salicylate 
or benzoate of soda may be tried. 





CHAPTER XIII. 


THE DEGENERATIVE DISEASES OF THE SPINAL 
CORD. 


Introductory: The Nature and Types of Degeneration and 
Sclerosis. 


Tnx degenerative diseases of the spinal cord are sometimes 
called “system diseases,” and some are often spoken of as sele- 
roses. There are no true system diseases, however, except loco- 
motor ataxin, progressive muscular atrophy, and amyotrophic 
lateral sclerosis, These diseases attack certain columns or parts 
having a definite physiological purpose. Still, even they are not 
Strictly confined to these parts, and the term “ system diseases” 
is best not used as a basis of classification. The term “sclerosis,” 
also, fssomewhat misleading. It is not a proper word to indicate 
the pathological condition, but it has become generally adopted. 
Sclerosis is the fibroid (and neuroglia) induration which results 
from degeneration, destruction, or inflammation. We speak 
of degenerative sclerosis, of an inflammatory and of » neuroglia 
sclerosis, or of a sclerosis of mixed origin, according to the nature 
of the primary disease. The words " deeneration "and "* selerosis” 
are often used to indicate the same thing, one being the patho- 
logical name, the other the anatomical. I shall use the term 
“sclerosis” here in presenting a classification of the degenera- 
tions and seleroses of the spinal cord. 

Posterior spinal sclerosis (lo- 
comotor ataxia). 
Combined sclerosis. 
Primary. } Multiple sclerosis, 
Progressive museular atro- 


Spinal scleroses, phy. 
Ascending and deseending de- 
seconuary: { generations, 
Chronic myelitis and sclero- 
paemmatory { ss following destruction of 


Thave already described the scleroses following necrosis and 
; the secondary degenerations and scleroses con- 
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nected with these processes ure described elsewhere. Multiple 
sclerosis is a cerebro-spinal disease and will be discussed in a 
later chapter, We have therefore now to consider the prim- 
ary seleroses. 

The primary degenerative sclerosez are due to degenerations 
which begin in the nerve tissue and end in its atrophy, with sub- 
stitution of connective tissue. As to their nature so far as the 
microscope shows us, it is a gradual decay and death of the nerve 
fibre and cell, In some fibroid processes, like locomotor ataxia, 
this decay is accompanied with the development of irritating 
products, leucomaines or toxalbumins, which may produce so 
active a change in the connective tissue as to lead to something 
resembling a secondary or reactive inflammation. This is never 
of high grade, however, and in some forms of tabes is very slight. 

In progressive muscular atrophy the decay and death produce 
few irritating products, though enough, perhaps, to aeeount for 
the fibrillary twitchings and occasional hypertonic condition of 
the muscles. 

The ultimate cause of these degenerative processes is not 
known. The progressive character of the diseases like loco- 
motor ataxia and progressive muscular atrophy would lead one 
to think that there is a poison at work and constantly acting on 
the disensed tissue. 

So far, all bacteriological examinations have fafled to discover 
any microbe, but the fact that many degenerative processes fol- 
low infectious fevers or syphilis has led to the suggestion that 
pathogenic germs have poured Into the system a poison, or have 
so modified the cellular nutrition that there is a poison constantly 
thrown oat which irritates and destroys certain areas of nerve 
tissue, 

All the primary degenerations or scleroses have a eertain de- 
gree of kinship. Their causes are in many respects the same, the 
course of all is uniformly progressive, and one not very Infre- 
quently complicates another. The sharpest distinetions are 
found between those affecting the gray matter and those affect- 
ing the white. Degenerative processes implicating the former tis- 
sue are much rarer and their course is more rapid and fatal. It is 
the anterior and central parts of the gray matter whieh are al- 
most exclusively affected ; consequently we have clinically only 
progressive muscular atrophy and its allied forms, bulbar pa- 
ralysis, ophthalmoplegia externa, and amyotrophic lateral sele- 
rosis, 

The degenerations of the white matter are more common, 
slower in course, different in etiology, and much more varied in 
symptomatology. As a rule, the gray matter is not much in- 
volved except secondarily and late. 
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LOCOMOTOR ATAXIA (Posterior SpivaL SCLEROSIS; 
Tapes Dorsais). 


Ixfinition.—Locomotor ataxia isa chronic progressive disease 
of the spinal cord and peripheral nerves, characterized clinically 
by inco-ordination, pains,anesthesia.and various viseeral,trophic, 
and other symptoms, und anatomically by a degenerative sclerosis 
ehiefly marked in the posterior columns of the cord and posterior 
roots, and to a less extent in the peripheral nerves. 

Forms.—Besides the common and typical form, there are 
anomalous and complicated types, 

1. Common form. 
Types. & Neuralgie. 
8, Paralytic. 
a idee initial optic atrophy. 
muscular atrophy. 
Comaptioated, | With other scleroses, 
‘With general paralysis, 

Etiology.—The disease occurs oftenest in middle life, between 
thirty and forty, next between forty and fifty. It may oceur as 
early as the tenth and as late as the sixtieth year. In the very 
early cases it is usually due to hereditary syphilis. It is much 
morecommoninmales. Hereditary influence |s very unimportant 
and is only indirect, #¢., the parents may be neurotic. Diathetic 
influence is slight. Exposures to wet and cold, combined with 
muscular exertions, are effective causes, Soldiers, travellers, and 
drivers are rather toresusceptible. Excessive railroad travelling, 
excessive dancing with exposure, favor the development of the 
disease, Excessive sexun! intercourse, combined with irregular 
living, is a predisposing cause. Syphilis is a very important 
factor. A history of the disease is obtained in from one-half to 
two-thirds of the cases. In my cases about forty per cent had 
had syphilis. The patient usually has contracted the venereal 
disease ten to fifteen years before, and has rarely had noticeable 
secondary symptoms* Syphilis is not a direct factor, but pre- 
pares the system for the degenerative process. Syphilis followed 
later by exeesses—mental or physical—and by exposures expe- 

* Among $2 personal cases there were 8 males, 7 females, Ages when disease 

= Twenty-one to thirty, 15; thirty-one to forty, 34; forty-one to fif 

Mifiyonctosixty, 8; sixty-one to seventy, 2. Syphilia in 2); doubtful, 5; denied, «3; 
‘Known, & Americans of three generations or more, 15; English, 6; Scotch, 2 The 
‘Peat about equally divided between Irish and Irish-American, German and German 
Americans. Among Americans the disease apparently begins earlier, and paralytic 
formsare more common. The duration when seen had averaged five or six years, 
Patigiee from one-half year to twenty-five years ‘The time between infection and 
‘the beginning of the disease ranged from one and a half to twenty-four years, aver- 
acing thirteen years 
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cially tends to produce locomotor ataxia. Lack of proper iodide 
treatment also favors it. 

Among other causes are profoundly depressing emotions, 
acute infective diseases like typhus, pneumonia, and rheunmtisn, 
difficult labors with severe hemorrhage, prolonged lactation, in- 
juries with shock, and excessive smoking. 

Locomotor ataxia in & somewhat atypical form may result 
secondarily from gummatous inflammation of the spinal men- 
inges, from a tumor, and possibly from an ascending neuritis. 

Symptoms.—The disease is generally divided into three stages; 
the initial or preataxic, the ataxic, and the paralytic. 

1. The initial stage. The patient first notices a slight uncer- 
tainty in walking, especially at night; he has numb feelings in 
his feet, and at times darting pains in the legs or rectum. His 
sexual fanction becomes weak, his control over the bladder 
slightly impaired. He has temporary attacks of vertigo and of 
double vision. A continuous sense of profound weariness oppresses 
him, even though he has nade no exertion. The knee jerk 
lost. Such symptoms may last a few months or several years. 

2%. The ataxic stage. The gait now becomes so unsteady that 
others notice it; the patient has to use a cane, and when walking 
watch his feet and the ground. Ii he stands with his eyesclosed, 
he totters and may fall. His feet feel as though there was a layer 
of cloth or cotton between the soles and the ground. Varox- 
ysmes of lightning-like patns attack the legs, Tests show an- 
wsthesia present in the toes and feet or in patches on the legs. 
A sense of constriction is felt around the waist. The sexual 
power is often lost; the bladder fs weak, and eare has to be taken 
to empty it. The bowels are constipated; at times he has attacks 
of intense pain in the epigastrium, with vomiting and perhaps a 
diarrhoa coming on without cause, The pupils are stuall and do 
not react to light, but do react to accommodation; vision ts still 
good. The ineo-ordination and pain and anesthesia after a time 
begin to affect slightly the arms. This stage lasts several years, 

% The paralytic stage. After several years with various re- 
missions and fiiaprovements, the patient loses the power of walk- 
ing altogether. His legs are somewhat wasted, but the muscular 
strength is fairly good. The anmsthesia and ataxia are very 
great, The patient does not feel the prick of a pin or touch of 
the hand; nor with closed eyes does he know where his legs are. 
His bladder is anesthetic and paretic, so that the urine has to be 
drawn. The pains are much Jess, but are still present at times, 
The arms are more involved, but never so seriously as to make 
them useless like the legs. The intelligence remains good, and 
the patient may continue bed ridden for years, dying finally from 
some intercurrent affection. 


ail 
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The following table shows the prominent symptoms in the 
usual order of their appearance: 














First Stage, Second Stage. ‘Third Stage. 
(Half to tewnty years.)) (Two to ten yeara) | (Two to tes years.) 
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‘The symptoms must now be analyzed more closely. 

Tacomotor and static ataxia are present very early, but only 
toa moderate extent. Tests such as making the patient walk 
and stand with the eyes closed, noting the position of limbs and 
the weight of objects, will reveal an ataxia due largely to begin- 
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ning anwsthesin of the joints and tendons. By the use of the 
ataxigraph, one can with care assure himself that the patient has 
an excessive degree of static ataxia. In my experience, when the 

records over three inches’ oscillation, the patient not 
being paraplegic or under the influence of any drug, it is abnor- 
mal. 


The patetla-tendon reflex or knee jerk is abolished very early 
in all typical cases, This constitutes a very important symp- 
tom, therefore. 

The gait and station in ataxia are characteristic. In walking, 
the patient keeps his eyes on the ground and on his feet, The 
latter he throws out rather forcibly, owing to overaction of the 
extensors of the foot. In watching such a patient walk bare- 
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footed, the extensor tendons can be seen to stand out with each 
forward movement of the limb. The foot is brought dowa 
sharply on the heel and the legs are spread apart a little. 
Turning a corner, turning around, and going downstairs are 
done awkwardly, and the patient is apt to totter and fall. Walk- 
ing on a chalked line fs very difficult; so also is walking back- 
ward. The gait improves after the patient walks awhile, and he 
will generally say that the prac- 


the course of the sciatic, or they 
suddenly appear as patches of 

pain on the foot or leg or thigh 
(spot pains”). The pain comes 
unexpectedly and with such se- 
verity that the patient involan- 
tarily jumps or jerks the limb, 
He speaks of his “jerking” and 
“twitebing pains.” The pains 
may affect the bowels or be felt 
as a squeezing sensation around 
the waist (girdle pains). The 
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Stank oF Locomorom ATAXIA, 





on in great intensity once or twice a month, and last for two 
or three days. They then leave the patient for a time. They 
are often worse in cold and damp weather. In some cases 
the pains are almost continuous, coming on, if not every day, 
at least two or three times a week. Such cases are associated 
with much cutaneous hypermsthesia, especially during the at- 
tacks. This type of cases is called "the neuralgic.” The pa 
tients rarely have as much ataxia, paresis, or visceral troubles 
as do the typical forms, and in certain respects such cases are 
favorable. 

‘The pains of the disease continue well into the second and even 
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third stage, Meanwhile the anwsthesia becomes much more 
wmarked. It affects most the feot und next the legs, rarely 
extending much over the thighs, but passing to the fingers and 
hands. The anesthesia ix greatest to pain, but touch and tem- 
perature sense are also involved, There is often delayed conduc- 
tion and polysthesia; many other curious perversions of the 
cutaneous sense are noted. Some usually develops 
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over the finger tips and hands, and sometimes a band of anws- 
thesia develops about the waist. The facial and cranial nerves 
Are not much affected, but there may be trigeminal neuralgia, 
Optic atrophy oceurs in from ten to thirty-five per cent of 
eases, according to statistics. In my experience the percentage 
‘was about ten, the same as that of Gowers. Optic atrophy usu+ 
ally develops in the preataxic stage. If a patient has reached 
the second stage without it, he will probably escape ét altogether. 
Cases with ocular paralyses are slightly more disposed to it 
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(Berger). It attacks the left eye oftener than the right. The 
atrophy begins sometimes with increased sensibility to light, 
flashes of light, and musew volitantes. With the failing vision, 
disturbance of color sense often and contraction of the visual theld 
always oceur. This contraction is irregular, with sector-formed 
defects: not hemiopic (Fig. 99). The atrophy progresses slowly 
with slight remissions. It may cease its progress, but this is 
rare. Blindness comes in about three years. Ophthalmoscopi- 
cally there may be sven slight evidence of congestion in the early 
stage; later, pallor of the disc, which finally becomes grayish. 

Disorders of hearing are frequent in tabes, occurring in about 
one-fourth of the eases, but in the majority of instances the 
aural trouble is an accidental complication due to middle-ear 
disease. Primary atropby of the auditory nerve is very rare, as 
might be expected, since this nerve is structurally not like the 
optic nerve, Its existence has been inferred on clinical grounds, 
Another form of tabetic deafness is of trophic origin and due to 
axelerotic condition of the middle ear (Treitel). It is caused by 
involvement of the trophic or vasomotor fibres of the fifth nerve, 

‘The senses of taste and smell are rarely affected. 

The eye muscles are implicated in some way in nearly all cases 
of tabes. The following are the disorders: 

1. Loss of the light-reflex, and myosis. 2. Sympathetionerve 
ptosis, 3, Paralysis of branches of the third nerve. 4. Paralysis 
of the sixth nerve, 

Paralyses of the ocular museles (third and sixth) ceear rather 
oftener in syphilitic cases. Other ocular troubles are not inffu- 
enced by a preceding syphilis, Ocular palsies oceur relatively 
about equally often at the various ages at which tabes develops. 
They are carly symptoms of the disease occurring as a rule in fhe 
preataxic stage. 

1. Loss of light-reflex and pupillary rigidity, The pupils are 
stall and sometimes uneven; they do not respond to light, but 
they do to accommodation. This condition is known as the 
Argyli-Robertson pupil. In early stages the light-reflex may be 
simply sluggish. In the late stages the accommodation-refler 
isalsolost, The Argyll-Roberteon pupil is practically only found 
in tabes and in general paresis. The ocular skin-reflex usually 
disappears early. The myosis in tabes is due to paralysis of the 
sympathetic dilating fibres. The pupils are sometimes irregular 
in shape. 

2. Sympathetie-nerve ptosis. A slight drooping of one or both 
lids is not infrequent. It begins early and progresses slightly up 
to the later stages of the disense, It is due to paralysis of the 
sympathetic-nerve fibres of the lid. 

8, 4. Paralysis of the external eye muscles. The external rec- 
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tus is oftenest affected of single muscles, but the various branches 
of the third nerve taken together are oftener involved than the 
Sixth. Of the third nerve’s branches, the levator palpebrm and 
internal recti musclos are oftenest involved. There may be mul- 
tiple palsies. These occur oftener in syphilitic cases. Progressive 
ophthalmoplegia may be associated with tabes. The ocular nerve 
palsies may be transitory or permanent. Those occurring in the 
preataxic stage are usually transitory, taking a few hours, days, 
or weeks. Cases have even lasted two years and got well, The 
permanent palsies develop usually in the later stages, 

‘The arthropathies of locomotor ataxia, Degenerative diseases 
of the joints, technically known as ar- 
thropathies, and spontaneous fractures 
of bones form important symptoms of 
tabes. They occurin ten per cent (Char- 
cot) or five per cent (author) of cases. 

The arthropathies are three or four 
times more frequent than the fractures. 
The joints oftenest af- 
feeted are the knees, an- 
Iles, and hips; but the 
elbow, shoulder, wrist, 
and smail joints may be 
attacked, 

Spontaneous fractures 
occur oftenest in the 
shaft and neck of the fe- 


Arthropat often Fro. 300.—An- Fis, 101,—Anranoratey oF 
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tures, especially of tho 

headsof the bones. The twosides of the body are abontequally 
affected. 

The arthropathies are characterized by a sudden, apparently 
spontaneous painless awelling of the joint, The symptoms may 
develop in twenty-four or forty-eight hours. In raze cases there 
isa history of some preceding rheumatic pains or of an injury. 
After a time there is an osseous hyperplasia of the joint, which 
becomes enlarged to enormous proportions (Fig, 101), There is 
also a tendency to luxation of the joint. It erepitates on mov- 
ing. There is no tenderness on pressure, the hand finds evi- 
@ence of synovial exudation, roughened surfaces, and perhaps 
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fractures of the enlarged parts, In the milder forms there js 
simply swelling from synovial exudation and some enlargement | 
of the bones with roughened surfaces. After a few wooks this 
swelling may subside and the Joint return to nearly its natural 
size. In other cases the process progresses, the ligaments relas, 
the bones of the joint can be moved about freely, and luxation: 
are easily produced. There is still no pain, but the limb becomes 





Fro. 102.—Asrnaoratay ixvouvine Kees axn Loxo Bowes or Laon 


almost or entirely useless on account of the loose and relaxed con- 
dition of the parts (Figs. 101, 103), 

‘As time goes on, some absorption takes place and the head of 
the bono may almost disappear, The arthropathies have been 
divided into benign and malignant, but no sharp line ean be 
drawn or certain prognosis made in the early stage. 

‘The arthropathies appear in the prodromal and early-stage of 
the disease in over half the cases, and are often at first unrecog- 
nized. One-third occur after the tenth year of the disease. 


| 
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‘They last two or three days, then pass 

Laryngeal crises consist of Atecka ne spss of the sddvetors 
or paralysis of abductors, with noisy, croupy respiration, 
attacks come on suddenly, Tho pacend ora eel Serene 
breath, and he may be seized with vertigo and fall down. The 
pulseimay be very fast. The paroxysm lasts for a few minutes to 
several hours The symptoms are very distressing, but not dan- 
gerous, Paroxysms of cough have been described as" bronchial 
crises." There are also cardiac crises, in which there is dysp- 
nosa and rapid heart-beat and sense of suffocation resembling 
angina, The heart itself sometimes is diseased, but whether from 
neurotrophic disturbance or not is doubtful. The pulse is often 
stall, rather rapid, and weak. 

The laryngeal and heart crises both depend on a degenerative 
irritation of the vagus, and may be more or less united in symp- 
toms. 

Asense of great weariness und heaviness in the limbs, present 
constantly, no matter how much rest is taken, is a characteristic 
symptom, and is due to an irritability of the nerves of muscular 
sensibility. 

Muscular atrophies occur sometimes in tabes, They are of 
three kinds; Ist, a true progressive muscular atrophy due to de- 
generation of trophic and motor cells; 2d, localized muscular 
atrophies due to degenerative atrophy of nerves; 8d, a general 
wasting, 

Under the first head one finds ophthalmoplegia, bulbar paral- 
ysis, and spinal amyotrophy. Under the second, wasting of cer- 
tain groups of muscles in the logs or arms, 

Besides these, there is a generalized atrophy which occurs in 
the paralytic stage and is due probably to a slight involvement of 
the anterior horns in the progressive process that affects the cord. 

Attacks of hemiplegia in rare instances oceur in tabes, ‘They 
are usually of temporary character and occur early in the disease, 
‘They may come on late and are then more likely due to acute 
softenin; 


ra 

Acute paraplegia comes on occasionally also, and this poms 
times almost disappears. 

The sexual power may be at first greatly exaggerated; but 
this is rare, and usually there is progressive weakness and loss of 
desire, The bladder and sexual functions are rarely entirely lost 
and rarely equally impaired in this stage; one may continue good 
while the other is affected moderately. Usually the sexual funo- 
tion goes first, 

Some cerebral symptoms occur in tabes, chiefly in the early 
stage. They are insomnia, which may be very obstinate, and occa- 
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the pia mater is thickened somewhat. One can see with the 
naked eye that the posterior columns of the cord are shrunken 
and have a grayish appearance, 

Under the microseope it can be seen that the white matter of 
the posterior columns is very seriously affected; the nerve tissue 
has disappeared, and its place is taken by connective tissue 
through which a few nerve fibres still ran. The walls of the 








Fro, 106, Fro, 106, 
Fig. 105,—Poerkiion SrIxkt. GANGLION Ex Tare Stage oF Tames. P.R., Posterior 
Toot ; A. R., anterior root (Oppenhetm). 
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blood-vessels are somewhat thickened, bat not remarkably so, nor 
is there any notable evidence of congestion or excessive vascular 
irritation. 

‘The part of the posterior column first affected isa vertical streak 
lying in the middle root zone beween the posterior median (col- 
‘amns of Goll) and posterior external columns (columns of Burdach) 
(Pig. 107). The segments first and most affected are those of the 
upper lumbar and lower dorsal region. Besides this area the rim 
zone or column of Lissauer is also early involved. As the disease 
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which only a few nerve fibres 
run. The part last and least 
involved is that lying just pos- 
terior to the commissure (ante- 
rior root zone of Flechsig) and 
that lying Just mesial of the 
posterior horns (external part 
of the middle root zone). There 
is sometimes a degeneration of 
the antero-lateral ascending 
+ tract (Gowers’ tract) and very 
rarely of the cerebellar tract. 
‘The pyramidal tracts are only 
involved in complicated cases. 
The cells and fibres of the col- 
umn of Clark are often in- 
volved In advanced cases (Fig. 
104). The gray matter of both 
the posterior and anterior 
horns may show some degener- 
ative changes, viz., decrease of 
the fibre network and atrophy 
of the cellular elements. 

The posterior roots are usu- 
ally involved, the process ex- 
tending us far ax the spinal 
ganglia, whith also show some 
degeneration (Figs. 105, 106). 
The anterior roots are normal. 

The process begins in the 
upper lambar cord; the sacral . 
cord is usually much less af- 
fected, However, the exact in- 
itial point of attack varies, and 
this accounts for the variation 
in the symptoms. Cases that 
begin with decided bladder and 
genital symptoms probably 
start low down; cases whieh go 
for a good while with only 
ataxia, loss of knee jerk, and 
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* pains begin higher: while in the brachial or arm-type cases the 
process begins in the cervical enlargement. 
‘The peripheral nerves are diseused in a large number of the 
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advanced eases. The nerves of the leg are most involved. The 
‘process is a degenerative atrophy or neuritis (Figs. 110, 111). It 
affects the extremities of the nerves first and slowly extends 
upward, seldom reaching the large trunks. 





‘Fro. 111.—Uisan Nenve Taine Stack Tawes, ATnorny wren PRouirenation or 
Coxxnerive Tissux (Orrernrns). 


In the early stage the only nerve that is often affected is the 
‘optic. The process here is an atrophy beginning at the periphery 
and extending brainward. The third, fifth, and sixth nerves are 
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occasionally involved; still more rarely the olfactory and audi- 

tory. The vagus nerve and sometimes its nucleus and that of 

the glosso-pharyngeal are implicated, it may be, rather early in 

the disease. It is believed that these facts explain many of the 
and visceral crises. 

‘The disease is primarily an irritative degeneration. The 

nerve fibres of the cord are first involved. Their destruction 


irritation such as swelling of axis cylinders and, secondarily, 
proliferation of connective tissne and slight congestion. The 
disease is spoken of by some as 4 parenchymatous inflammation 
(Charcot); by others as a vascular sclerosis; by others asa gliosis, 
de, asubstitution of neuroglia tissue for nerve fibre. In the 
light of present knowledge, however, it ix safest to say that, 
through some toxic or diathetic influence constantly acting, there 
is set up a progressive destructive process which has a selective 
influence on certain tracts in the posterior columns with their 
roots and ganglia and to a Jess extent on the peripheral nerves, 
particularly the optic, 

‘The diagnosis is not diffeult in the advanced stages. In the 
first stage the disease has to be distinguished from multiple nea 
ritis, chronic myelitis, spinal tumor, spinal syphilis, general pare- 
sis,and neurasthenia, Multiple neuritis, in its sensory or pseudo- 
tabetic form, sometimes resembles closely locomotor ataxia. The 
differential points are given under that disease. 

In myelitis there is more paralysis, generally exaggeration of 
reflexes, and an absence of disturbance of special senses. 

The diagnostic criteria of locomotor ataxia in all cases are 
the presence of lightning pains, numbness of the feet, loss of 
knee jerk, ataxia of station and gait, without much loss of 
muscular power, the presence of the Argyll-Robertson pupil, the 
history of syphilis, and the slow onset of the disease, 

Prognosis.—In the first stage a small percentage may have the 
disease stopped and get practically well. After the second stage 
a cure is impossible, but great improvement may be secured and 
the patient made relatively comfortable for years. 

In the third stage little can be done except relieve the symp- 
toms, but life may be prolonged. Death usually occurs from 
some intercurrent malady, or from kidney disease caused by 
the bladder trouble. Patients very rarely indeed die from the 
disease itself and its various “ crises.” 

Treatment.—The hygienic treatment consists in enforcing a 
very regular and quiet life. The meals, sleep, work, and exercise 
should be taken in the most systematic way. It ix often best 
when possible to have the patient give up business. This is es 
pecially necessary if the business involves great mental and phy- 
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sical strain. Absolute rest in bed for several months is often 
very belpful, especially in neuralgie cases, Outdoor country life 
is better than city life, Climates of low altitude, if not very 
moist, are better than high altitudes. Sea voyages are often 


A diet which is non-fermentative and easily digestible, i.e. a 
nitrogenous diet, is preferable. The absolute diet of meat with 
hot water seems rarely indicated, and has not proved useful in 


my experience. 

Hydrotherapy is much employed in Germany, I have found 
lukewarm baths at a temperature of 95° F., for ten or twenty 
minotes daily, helpful in some cases, especially in early stages. 
Later, cold affusions over the back may do much good. 

Rlectricity is of use from its general tonic and reflex effects, 
and perhaps exercises some direct influence on the diseased pro- 
cess. Strong galvanic currents (15 to 20 ma.) should be applied 
along the spine, through the trunk, and down the legs and arms. 
‘The combined galvanic and faradie current is even better, given 
in the same way, The faradic brush should be applied over the 
extremities and along the back. 

The actual cautery is efficient in stopping pains. It should 
be applied to the back as often as once a month at least and 
sometimes once a week. Dry cups may be applied rapidly and 
in great number (80 to 100) along the spine and along the course 
of the sciatic nerves. In very painful cases occasional wet cups 
and leeches are useful. Blisters and various forms of counter- 
irritants sometimes do good. 

Suspension by the neck and arms is helpful, beyond any doubt, 
in about fifteen per cent of the cases It is best adapted to per- 
sons in the second stage and to those who have a good deal of 
bladder trouble and pain. It is of little value in the paralytic 
stage and must be used with care in the early stage, Suspensions 
should be given for one to three minutes three thines a week until 
twenty-five or thirty are taken. After three months a second 
course may be given. The various ingenious modifications of 

by which the back is flexed, extended, or stretched 
by weights and pulleys, have not been shown to have any ad- 


Medicinally, for the diseased condition itself it is customary 
to give lodide of potash, arsenic, strychnine, phosphorus, nitrate 
of silver, chloride of gold and sodium, ergot, mereury, and chlor- 
ide of aluminium. I doubt if any of these drugs are of value ex- 
cept silver, and sometimes the iodide, bichloride of mercury, and 
gold. Of them silver is the best, and appears undoubtedly to 
affect favorably the course of the disease. Various salts of silver 
are used, but none have any special demonstrated value over the 
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nitrate, which should be given in doses of gr. 3 to j ter in die for 
not over two months at a time. Arsenic is recommended by 
Gowers, but I have not seen it do any good. The sume anthor- 
ity recommends chloride of aluminium in doses of gr. ij. to iv. 
Symptomatically the drags most called for are those which re- 
lieve pain. Phenacetin and antipyrine stand at the head of the 
st, but antifebrin, extract of Cannabis indica, codeine, aconitine, 
exalgin, salicylate of sodium, muriate of ammonia, all may have 
to be tried. Relief from pain is gotten by using lukewarm baths 
with pine-needle oil or extract, by applying ice-bags, and by 
wrapping the limbs in flannel bandages into whieh sulphar and 
menthol have been rubbed. Bladder troubles are often much 
relieved by infusion of buchu ij. and tincture of hyoscyamus 
wx. every three hours, or by sandalwood oil. In vesieal and 
rectal neuralgias, suppositories containing iodoform gr. iij.. ex- 
tract belladonna gr. 3, and codeine or antipyrine may be used. 


Locomotor ATAXIA IX CHILDREN. 


The spinal cord of persons under the age of puberty is not 
subject to primary systemic degenerative changes. This is a 
general law to which, aside from the eases of Friedreich's ataxia, 
there are hardly any exceptions. 

The posterior colutnns alone are sometimes primarily affected ; 
bat in almost all instances the disease takes the type known 
as Priedreich’s ataxia, and it may be seriously doubted whether 
tabes dorsalis ever shows itself in young children in any other 
way than ns hereditary syphilis or as the peculiar form known 
as degenerative or Friedreich's ataxia, 

Still, a few eases have been reported in which an apparently 
typical tabes began between the ages of nine and twenty, 


THE COMBINED SCLEROSES. 


By the combined scleroses is meant those forms of degenera- 
tive sclerosis in which both the posterior and lateral columns are 
involved. There are several diseases in which combined selero- 
sis exists. They are: 

1, Ataxic paraplegia 

2, Friedreich's ataxia, 

8. Complicating seleroses of general paresis. 

Besides, there are numerous irregular forms. One of these 
has a tolerably definite clinical course and may be termed 

4. Combined sclerosis with terminal softening. It has been 
deseribed most fully by J. J. Putnam. 
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ATAXIC PARAPLEGIA (PROGRESSIVE SPasTiC ATAXIA). 


‘This is a disease characterized by the symptoms of spastic 
paraplegia and ataxia. 

Etiology.—Ataxic paraplegia is not a special and independent 
disease. It has not a definite pathological basis. It is a elinical 
symptom-complex to which a special name is given for the sake 
of convenience. Nearly all cases of ataxic paraplegia are cases of 
ebronie wyelitis of the dorsal region, with secondary degenera- 
tions, or cases of locomotor ataxia with a complicating or second- 
ary degeneration in the lateral column. In my experience, ataxic 
paraplegia is oftenest an atypical form of locomotor ataxia. In 
some cases a myelitic focus may set up true primary degenera- 
tive changes in the cord in parts remote from the focus. Bear- 
ing the above facts in mind, it is unnecessary to go further into 
the etiology of the disease, it being caused by the same factors 
that cause chronic myelitis and locomotor ataxin. It is a dis- 
ease of early and middle life and of men, 

The symptoms are those of a gradually developing spastic 
paraplegia plus more or less ataxia, The first symptoms are a 
heaviness, numbness, and stiffness in the lower limbs, Ataxia 
develops early. 

It is shown in standing and walking and in attempting to 
make co-ordinate movements, It is present even when the mus- 
cular sense, as tested by posturing the limbs and by weights, is 
shown to be good. It involves the arms but little The gait ix 
a combination of that in tabes and in spastic paraplegia, The 
heels are brought down first in some cases, in others the toe drags 
and the heel strikes the floor last. Sometimes the whole foot is 
planted down at once, and the shoes are worn almost evenly. 

‘The deep reflexes are exaggerated and there is trepidation and 
elonus. Museular weakness fs not very great, but some is present 
and eventually becomes marked. There is little or no atrophy. 
‘There is but little anesthesia and rarely much pain, nor are 
there often visceral crises. The eyes are rarely involved. There 
is early loss of sexual power and often considerable bladder trou- 
ble. The disease after a time may involve the arms. 

‘The course is very slow. Some cases eventually lose the 
spastic symptoms and knee jerks and become typical cases of 
locomotor ataxia. In other vases the paraplegia increases, con- 
tractures set in, and the patient resembles a case in the last stage 
of myelitis. 

Piagnosis.—The clinical diagnosis is easy and unmistakable. 
‘The main question is to determine whether one is dealing with 
atypical tabes or some form of chronic transverse myelitis or 


the onset is slower, there is more ataxia and sensory disturbance, 
and some eye symptoms are usually present, 

Pathological Anatomy.—As already stated, the evidence at 
present shows that ataxic paraplegia of the clinical type described: 
is caused by an extension of the sclerosis of tabes or by a chronic 
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dorsal myelitis. Other conditions causing transverse pressure 
and destruction of the cord may cause similar symptoms, but 
they are rare (Figs, 112, 113), 

The treatment of this trouble does not vary greatly from that 
of locomotor ataxia or myelitis, and naturally a very important 
thing is rest, Under this treatment I have seen 
amelioration in every symptom. The slight anmsthesia which 
exists can be made to disappear by the use of electricity. The 
trembling and trepidation of the limbs at night are often very 
annoying to the patient, Moderate doses of bromide relieve this. 

1 ean strongly recommend the use of orthopmdic appliances 
for giving support to the shaking knees and hips. Some patients 
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feel better and are even improved by the systematic, careful use 
of the faradic current, one of high tension or the static current 
being preferred. No class of patients, in my experience, has re- 
turned so persistently and faithfully for electrical treatment as 
those suffering with spastic ataxia or spastic paralysis. A thor- 
ough course of anti-syphilitic treatment. using inunctions and 
occasional purges, should be tried if needed, and in later stages 
very lange doses of the iodides are to be tried. In one ense, un- 
doubtedly syphilitic, this certainly did much good, The patient 
preferred iodide of ammonia. _ 
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Warm baths and cold douches are beneficial, but hot baths 
are dangerons. The stomach is a thing that must be attended to 
with great care. 


Prieprercn's Araxta (HEREDITARY ATAXIA, PaiepREicn’s 
Diskase, FAMILY ATAXIA, GENERIC ATAXIA). 


Friedreich's ataxia is a chronic degenerative disease, affecting 
the several long-fibre systems of the spinal cord, especially 
that of the posterior column, and later those of the lateral 
columns. It begins in the lumbar region and extends up- 
Ward and downward, finally involving the medulla and espe- 
cially the nuclel of the hypoglossal nerve. It develops in child- 
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hood, affecting persons cord 
$he reactor o enrotie Satiellgnes Clinically the disease is 
characterized by ataxia beginning in the lower limbs and grad- 
ually involving the upper limbs and the organs of speech. Cur- 
vature of the spine, talipes, vertigo, and finally paralysis and 


is but little pain or anesthesia, and optic atrophy and viseeral 
troubles are usually absent, The disease is rare, only about two 
hundred eases being on record. 

Btiology.—The fundamental factor in predisposition is an in- 
herited or connate lack of development of the spinal cord, more 
particularly of the columns of Goll and pyramidal tracts. This 
condition ix inherited directly sometimes, but indirectly as a 
rule, That is to say, the parents or other members of the family 
usually show simply a neurotic history, and it is in only a minor- 
ity of cases that there is a history of ataxia in the direct line of 
ancestry, 

The more frequent condition is this; the patients or grand- 
parents have some neuroses, such as insanity, inebriety, or great 
nervous irritability; the ataxia occurring only in the children of 

«one generation. Sometimes in a single family the uncles and 
nephews or cousins may be found to have the disease. Hence 
the name “family ataxin,” used by some writers. Thero are a 
good many cases in which the parents were apparently perfectly 
sound and healthy. Yet it is most probable that the sufferers 
from Friedreich's disease inherit a tendency to degenerative pro- 
cesses from some of their ancestors, This degenerative tendeney 
may have been shown in those ancestors in a very slight degree. 
The patients rarely have locomotor ataxia, though this has been 
observed in @ few cases, The children of locomotor ataxies do 
not have Friedreich's ataxia except in the very rarest instances 

Syphilis in the parents is an element in some—perhaps in 
many—cases, Habitual intemperance in parents undoubtedly 
is a factor sometimes; much more rarely consanguinity and 
tuberculosis act as predisposing causes of degeneration. 

More cases have been observed in America than in any other 
country; while the fewest have been reported from France. The 
disease develops at about the time of puberty, most cases oceur- 
ring between the ages of six and fifteen years, It is not very rare, 
however, for symptoms to develop even in infancy, though some 
of the cases reported at this time were probably of u syphilitie 
character. In a given family the disease, as a rule, strikes the 
older members first, but the younger members are attacked at a 
relatively earlier age. The most typical time of development is 
a rather late one, f.e., after twelve years of age, The disease 
may come on after maturity. In American cases the age of de- 
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velopment of the disease has been rather earlier than the average. 
* The male sex slightly predominates, its proportion being about 
sixty per cent. In America the female sex has, however, been 
more affected (3 to2), The patients are the children of the la- 
boring and agricultural classes. They have been found in the 
country oftener than in crowded cities. The families have often 
been large, but this is not always the case, especially in Ainerican 
cases. Nursing at the mother’s breast is thought to have been 
an exciting cause. Usually the disease appears after infectious 
fevers such as diphtheria, variola, and typhoid. 
Symptoms.—The patient first notices an uncertainty in the 
gait and some feebleness in the lower limbs These symptoms 
increase until they interfere seriously with progression, 
and force him to leave off active work. With this there may be 
some slight pains or nombness in the lower limbs, and an exam- 
ination will show, within 1 year or earlier, that the knee jerk is 
gone. After five or six years the arms become affected with inco- 
ordination, and a little later bulbar symptoms, such as thick or 
scanning speech, and often nystagmus, appear, During this time 
the patient suffers little pain and has no trouble with the bladder 
or rectum. Vertigo and headache are often present (Pig. 114), 
Dorsal flexion of the toes, talipes varus or some other form of 
elub-foot, and lateral curvature of the spine are often observed. 
Oscillation of the head and chorelforin or inco-ordinate move- 
ments of the extremities may develop. As the disease 
the legs become weaker, and finally paraplegia, with contractures 
and muscular wasting, sets in. The disease makes slow progress; 
often it remains almost at a stand-still for years, and the patients 
usually die of some intercurrent disease, such ax phthisis or an 
infectious fever. 


Among the rarely observed symptoms are tremor, spasms, de- 
creased electrical irritability, muscular atrophy, vasomotor pare- 
sis, polyuria, glycosuria, anwsthesia, fibrillary tremor, choking 
attacks, ptyalism, strabismus, diplopia, blepharospasm, a slight 
degree of ptosis, sluggish pupils, tachycardia, profuse sweats, im- 
potence, slight vesieal incontinence, fragilitas ossium. Many of 
these symptoms are, however, exceptional and accidental. 

‘The major and essential symptoms are .(1) ataxia, beginning in 
the lower limbs and extending to thearms and tongue; (2) pecul- 
iar rolling, ataxic gait, ataxia gradually involving the arms; (3) 
disturbances of speech ; (4) talipes and spinal curvatures; (5) grad- 
ual development of paraplegia ; (6) loss of knee jerk: (7) absence 
of cutaneous anmsthesia, of bladder troubles, of eye troubles ex- 
copt nystagmus, and of severe pains; (8) the development of the 
foregoing at about the time of puberty. 

= autopsies have bean made upon cases of 
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Friedreich's ataxia. The disease in most of the cases had lasted 
over ten years; in one, only two years; in two, eight years. The 





Fro. 114.—Furenneicn's Araxts, Lave Fig. 115 —Smowtso ene Dusraiac- 
‘Stage, showing curvature of trunk andde- T10N OF THe Scuamoats ae Durren- 
formities of logs. esr Levers ov Tim Comp rv Puxep- 


cord was usually small, flattened, and apparently coos. 
imperfect in development. In some cases two central canals 


have been seen. A sclerosis exists throughout the whole length 
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of the posterior and lateral columns, sometimes extending to 
the anterior columns (Fig. 115). The sclerosis is most marked 
in the postero-median columns, which are always affected in foto. 
‘The postero-external column fs less involved, and there Is often 


and the diseased parts. The posterior column sclerosis is usually 
most marked in the lambar region. In the lateral columns the 
sclerosis always affects the crossed pyramidal tracts. The direct. 
cerebellar tracts and the so-called ascending antero-lateral tract 
are diseased in some eases, but apparently not in all. Ina few 
instances the anterior median columns are involved. A zone of 
healthy tissue Is often found between the sclerosed pyramidal 
tracts and the posterior horn. 

‘There are no important changes in the gray matter. 

Some chronic leptomeningitis, especially on the posterior sur- 
face, has been noted. The medulla shows some traces of exten- 
sion of the selerosis, but the involvement of the cells of the hypo- 
glossal nucleus is probably the most significant change. The 
brain exhibits no changes of importance in relation to the symp- 
tomatology of the disease. The posterior nerve roots are exten- 
sively sclerosed, the anterior routs less so, and the peripheral 
nerves show some degenerative changes. 

It ix thought by some (Déjérine) that the peripheral nerves 
are much less involved than in tabes dorsulix, It is also asserted 
that the sclerosis in the cord is really a neuroglia proliferation— 
Agiiosis. Others assert that Friedreich's ataxia is a primary de- 
ene olsen of tb the gang vessels, and that the nervous tis- 
sue is secondarily invol) 

Course and ocak disease is a progressive one, 
though it may be stationary for a long time, and may even show 
temporary improvement. The longest period of duration of the 
disease on record is forty-six years and the shortest two years, 
the average being fifteen or twenty years. Death occurs from 
some intercurrent disorder. 

Treatment.—A quiet life, good food, and favorable hygienic 
surroundings are the main therapeutic helps, Arsenic and vari- 
‘ous nerve tonics muy be of temporary benefit. My cases and 
some of the French cases were benefited by suspension by the 
neck inu Sayre apparatus. If the disease appears in one mem- 
ber of a family, effort should be made to prevent its appearance 
in others. The infant should not be nursed by its mother; spe- 
cial eare should be taken to prevent its getting any infectious 
fevers and to prevent it from receiving any falls or blows, Its 
life should be exceptionally quiet, so far as physical exertion goes. 

HeREpITARY ATaxic PArarLxota,—There is a primary de- 
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generative disorder of the spinal cord occurring in children, and 
characterized by symptoms of ataxia with some cutaneous ana 
thesia and spasm, The disease develops usually about the 
time of puberty. It progresses slowly, and takes upon itself the 
characters such as have been described under the name Ataxie 


longer 
Fel ager om! pet aa ee 
a rleredltary.atasio\ paraplegia’ Galongy (a tia Ma eee 
Friedreich's ataxia. It is a primary degenerative disorder, in- 


umps. The symptoms resemble those of ataxic paraplegia, but 
the progress is very slow. Cases have been described by Dr. 
Charles H, Brown, 


COMBINED SCLEROSIS WITH TERMINAL SOFTRSING. 


by myself. * Tt ls a rather ra ‘of the cord, 
ending a sol which may be due to tubercular or other 

Btkoloyy.. ethos ae are in most cases women, apenas 
range from forty-five to sixty-four i on See a 
neurotic inheritance, and in several has been found in the 


urine at times. No distinct history of lis hus been made 
EE feign nor are the patients 
feaacy Tae carta oat course, varying from nine 
apaniars othe The Sine spiny jpuae agit pet erally with numbness of 
yn, 5 
the extren fol red b; rogroesive lement, and end- 
ion ae para rh "Great emaciation and anemia are 


present, and there Is often an obstinate diarrhaa, No 
sis of any special dL proupe cE museles occurs until the Neal pee: 


i ts in, are in some cases anisthesia and ataxia, 
Baraca symptoms, with ted knee and ankle 
clams, are the more common. ‘inating or pains are 


rare. The arms are attested but less ‘the The 
vi ion and other special senses and are not 


affection causing parwsthesia and sometimes anwsthesia of the 
extremities, especially the lower, with progressive ive weakness of 
the extremities, This is associated wit! ee) general mus- 
cular emaciation, diarrhaa, ending in a paraplegia. 

Ase Anatomy.—The pathologi appeseaness ct the 
spinal cord as described by Puthatn Sore an to my own ob- 
servations: in all the cases two sets of changes in the cord are 
recognizable, one of older date, comsting in a relatively dense 
sclerosis in the posterior columns and in 
(mainly confined to the pyramid tracts); at one of 
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Loe ‘lie mien of q tla Sena tenes Ai sub- 
acute process regards w juinns, partly in new 
tracts, petunia Bowlers of Wie more dense ecieroela, and 
is characterized hy the peculiar perforated appearance 


with the distention or destruction of the intervening 
pea epee aia cells, 


sehr perenne 
pasty ar chao’ date ts i indicated bya AF aap aearal meee 


‘The prognosis is unfavorable. 
The treatment Is purely sustaining and symptomatic. 


Spastic Srixau PaRatysis, Hypertonic PaRaLysis, SPAs- 
tic PARAPLEGIA (Primary LATERAL SCLEROSIS). 


Definition. —Spastic spinal paralysis is a disease characterized 
by rigidity and weakness of the limbs, especially the lower, with- 
out muscular atrophy and with little sensory disturbance. 

‘The disease is deseribed here because it has always been called 
a" primary lateral sclerosis.” No autopsy has as yet, however, 
proved that such a condition exists, and this name had best be 
dropped. 

Etiology.—Spastic spinal paralysis must be considered simply 
& symptom-compiex due to various causes. The principal ones 
are: 1, chronic dorsal myelitis in adults; 2, double cerebral hem- 
iplegia tn children; and. 3, a functional cause of unknown char- 
acter. Rarer causes are multiple sclerosis and spinal tumor. 

Tn adnlts the causes of spinal syphilis and myelitis are nat- 
urally the causes of this disease. In children the brain lesions of 
hemiplegia and Pott's disease are causes. The functional and 
curable form occurs oftener in men and is due to exposures, over- 
SS or other influences, often perhaps of a specific charne- 


Spay. general character of the symptoms is that 
of a slowly developing paraplegia with excessive stiffness of the 
lower limbs. The reflexes are greatly exaggerated, clonic and 
tonic spastas oceur, forming what is known as spinal trepidation 

orepilepsy. The muscles feel hard and do not waste; they may 
even be slightly hypertrophied. The electrical reactions are not 

notably changed. The gait is peculiar. ‘The patient takes short 
stops, pushing the feet along, and the toes cling to the ground. 
‘There is a sense of weariness and numbness in the limbs, but 
rarely any anwsthesia or pain. The bladder and sexual func- 
tions are usually somewhat involved, and constipation occurs. 

Later in the disease the arms may be affected, and in rare 
tases there is involvement of the trank muscles. The cranial 
nerves uré rarely reached, but sometimes an excessive irritability 

7 


a 
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of the manoales of mastioalicu enna 
an abnormally quick spasmodic contraction or “chin jerk.” In 
children there fs rather less reflex irritability, but a greater ten- 
dency to contractures and deformities. 

Course and Prognosis.—The disease, if organic, rang a very 
Jong course and has little tendency to shorten life. The ordinary 
forms are not curable, but their progress may be stopped and 
improvement occur. In the functional forms a cure may take 
place. I have observed it to do so in a few months. 

The pathological anatomy is that of the discases already men- 
tioned, In dorsal myelitis there occurs a descending: 
of the pyramidal tracts. The anterior cornual cells are eut off 
from the inhibitory influence of the brain, and hence the spasm. 
On the other hand, these cells in the lower part of the cord are 
not diseased, and hence there is no muscularatrophy. In double 
cerebral hemiplegia there is a descending degeneration from the 
brain along the direct and crossed pyramidal tracts, 

The pathology of the functional cases is unknown; some of 
them may be of infectious or toxle origin, and the anatomical 
condition may be an exudative dorsal myelitis. 

‘The diagnosis of the clinical type is easy. It depends on the 

existence of moderate paraplegia with spasm and a 
roflexes, without muscular atrophy or sensory disturbance, 
The special primary cause is often more dificult to determine, 
It is especially important to examine for Pott’s disease, to ex- 
clude hysteria and amyotrophic lateral sclerosis, In Pott’s dis- 
euse there is usually pain, tenderness, and deformity. In hyster- 
ical paraplegia it is doubtful if there is ever true ankle or rectus 
elonus (Gowers). Besides, in hysteria the paralysis has a more 
acute onset and different course. In amyotrophic Iateral scle- 
rosis muscular atrophy soon appears, In multiple sclerosis evi- 
dences of selerotic foci in the bulb and brain appear. 

‘The chronic onset of the disease distinguishes it from hemor- 
rhages, acute softenings, and injuries. 

The functional form called by Bastian hypertonic poralges 
is of rather acute onset and attended with severer symptoms of 
notor irritation, The weakness in the legs may be for a time 
vory great, and profuse sweating sometimes occurs, 

Treatment.—This must be directed to the cause. In syphilitic 
enses iodide of potassium and mercury are to be given. Warm 
baths, Turkish baths, massage, and galvanism are recommended. 
1n my experience electrical currents of high tension, static sparks, 
aud the secondary coil have been most useful, though they are 
condemned by some, Some patients feel better while standing, 
and they like work ata bench or counter. Gymmastie exercises, 
bicyele-riding, and orthopedic measures help children and very 





DEGENERATIVE DISEASES OF THE SPINAL CORD, 259 


chronic cases fn adults. Arsenic, strychnine in quite small doses 
{&r. yhe), and the bromides sometimes give relief, Suspension is 
not often of value, and may do harm. 


SHconpARY DEGENERATIONS OF THE SpinaL Conv, 


When any of the long-fibre tracts of the cord are cut across 
or destroyed, there soon results a degeneration, This extends 





Fig. 116. —Suowrxa Tae TRACTS AFECTED I¥ SECONDARY DEGENERATIONS OF THE 
‘Feist Coup iv Lesions ar Dirrenext Levers, 1, Descending degeneration after 
Jesion at sixth cervical; 2, msoending and descending degeneration, lesion at sixth 


dorsal ; 3, ascending snd descending degeneration,iexion at twelfth dorsal ; 4, ascend- 
ing degeneration, lesion at first sacral. 


up or down in accordance with the direction in which the tracts 
carry impulses, Thus when the crossed pyramidal tract is cut 
across the degeneration extends down; when the column of Goll 
fs involved it extends up. The degenerative process begins al- 
smost immedintely and is complete in a few weeks. The myelin 
sheath swells, gradually breaks up and disintegrates; the axis 
eylinder isinvolyednext. At the same time the connective tissue 
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proliferates and takes the place of the wasted nerves, Finally, 
long tracts of connective tissue have taken the place of the nerve 
tissue. The process nay not be a complete one if the lesion does 
not entirely destroy the tract. The short-fibre tracts degenerate 
only a little way up and down (Fig. 116). 

Secondary degenerations complicate and add to the patholog- 
ical change in all organic diseases of the cord. In brain disease, 
involving the motor tract, as in hemiplegia, secondary degenera- 
tion extends into the cord and adds to the seriousness of the dis- 

\ ease, Degenerations of the spinal cord, however, do not extend 
“up to the brain except in the case of disease of the cerebellar 
tracts. 

The accompanying figures show the extent of the secondary 
degeneration in total transverse lesions of the spinal cord at dif- 
ferent levels, There is still some doubt as to the degeneration 
of the antero-Jateral ascending tract, which some assert is part 
of the cerebellar tract and goes to the vermis, 





CHAPTER XIV. 


‘THE PROGRESSIVE MUSCULAR ATROPHIES AND 
MUSCULAR DYSTROPHIES. 


‘THE result of modern studies is to show that the anterior cor- 
nual cells of the spinal cord, the motor nerves and their terminal 
nd-organs, the muscles, form a trophic unit, and that the same 
degenerative disease may attack either end or any part of this 
physiological mechanism. There is a clinical and pathological 
anity in all the different spinal and muscular types of atrophies, 


b 2 
Fio. 117-—Snowsxa : 1, Segment of spinal card with anterior horn cell, end-brush, 
sind lateral tracts, the parts affected in progressive muscular atrophies ; and, % the 
muusele and its nerves, the parts affected in progressive muscular dystrophies. 


But there are sufficient differences, also, to oblige us for eonven- 
fence’ snke to make certain classifications. Thus those disorders 
whieh attack chiefly and first the anterior horn cells and the 
pyramidal tract are called progressive muscular atrophies; 
those disorders attacking first the muscle tissue and its nerves 
are called progressive muscular dystrophies (Fig. 117). The pro- 
eressive tauscular atrophies of central origin may attack the mo- 
tor nerve cells of the eye, of the throat and lips, of the upper or 
lower spinal cord. In aceordance with the level affected the dis- 
ease has received different names. Sometimes the pyramidal 
‘tracts of the spinal cord are first and most involved. This has fur- 
nished excuse for another type. Then, again, while most cases 
of the muscular atrophy are acquired, there is one type of it 
which isa hereditaryone. Thus we find the disease classified as 
follows’, 
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Progressive opht 
Bee ep mus- | Progressive bulbar palsy. 
trophies of 





Progressive muscular atrophy (arm type). 
Bee or nervous ) Progressive hereditary muscular atrophy 
origin. (leg type). 

Amyotrophic lateral sclerosis, 


The progressive muscular dystrophies have also been much 
subdivided, but they are essentially the same disease, as will be 
seen Inter, 

Of the muscular atrophies, I have already described ophthal- 
moplegia. Beginning from above I will describe here bulbar 
paralysis, for though anatomically it belongs to disease of the 
brain, pathologically and clinically it belongs to the cord. 


G1oss0-LABIo-LARYNGEAL PARALYSIS (PROGRESSIVE BULBAR 
PARALYSIS). 


This is a disease characterized by progressive wasting and 
paralysis of the muscles of the tongne, lips, palate, and throat, 
due to an atrophy of the nuclei of the nerves supplying those 
parte. 

Btiology.—It is a disease of the degenerative period of life, 
‘most cases occurring after forty and between that time and ser- 
enty. It occurs rather oftener in men than women. A neurotic 
heredity is sometimes noted. Exposure to cold and excessive 
use of the muscles, mental strain, debilitating influences, lead, 
and syphilis are causal factors. 

Symptoms.—The tongue is the part first affected. The patient 
speaks indistinctly and cannot articulate the lingual consonants 
ir,n,andt, The tongue cannot be elevated and is protruded 
only a little distanee. It looks scarred and wrinkled. The lips 
become weak and the patient cannot whistle nor make the eon- 
sonants p, 6, m or the vowelo, The saliva begins to dribble 
from the mouth. Disturbance in swallowing soon develops 
Hard solids are taken with difficulty, next fluids, while semi-sol- 
ids are generally managed best. The lips finally become so para- 
lyzed that the mouth eannot be shat, and the lower part of the 
face ix motionless and expressionless. The upper face wears an ex- 
pression of anxiety and suffering, the saliva dribblos constantly, 
and the whole physiognomy of the patient becomes characteristic 
and pitiful in the extreme, The facial nerve may get some- 
what involved. Articulation becomes almost entirely lost; the 
voice has a nasal twang from paralysis of the palate. 

‘The patient has tired and uncomfortable sensations of dryness 
and stiffness about the throat, There is no pain or anmsthesia, 
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there is impairment of the sense of taste. The 
ceca area eenaiy ion Viet tickling ft excess ni resstiot, 
Electric 


‘The laryngeal reflex becomes weak, the adductors also, but 
abductor paralysis is rare. 

‘The mind ix not affected, bat there is often an emotional 
weakness and tendency to tears—not entirely unreasonable in 
view of the distressing nature of the malady. 

‘The disease is often the terminal stage of spinal muscular 
atrophy; it may be associated with the latter, with amyotrophic 
lateral sclerosis or with ophthalmoplegia. All these types may 
occur together. 

Tt runs a progressive course, with remissions of a few weeks or 
months. It lasts from one to three or four years. In one case 
it has lasted seven years. 

The termination is eventually fatal. Death occurs through in- 
terference with swallowing, and inanition or a broncho-pneu- 
monia or bronchitis may develop which ends the patient's life. 

Pathology.—The primary lesion is found in the nuclei of ori- 
gin of the bypo-glossal, glosso-pharyngeal, vagus, and spinal 
Accessory nerves. The raphe fibres and the anterior pyramids 
are also usually somewhat involved. There is sometimes atrophy 
of the cells of the facial nerve and of the nucleus ambiguus, 
whieh is the motor nucleus of the vagus. The brunt of the 
disease falls, therefore, apon those more superficial or posterior 
nuclei which are representative of a continuation of the anterior 
cornual cells. If the disease ts complicated with amyotrophic 
lateral sclerosis, or progressive muscular atrophy, or ophthalmo- 
plegia, we find atrophy in the cord or ocular nuclei. The atro 
phie process is similar to that observed in the spinal disease. 

‘The muscles of the tongue, and to a less extent of the orbien- 
larisorisand throat, show evidences of degeneration and atrophy. 
In some cases the tongue is not shrivelled, owing to the presence 
of a fatty deposit, and on account of this the disease has been 
divided into atrophic and paralytic types, but this distinction is 
tnnecessary. A few cases have occurred in which no bulbar 
lesion was discoverable, even by the microscope. In these cases 
the disease lay probably in the brain or peripheral nerves. 

—The disease must be distinguished from polio- 

ear inferior, bulbar npoplexy, tumors, and softening, 
from multiple sclerosis, and from chronic lesions of the cerebral 
causing pseudo-bulbar paralysis. The slow onset, 

the progressive course, the bilateral character, the absence of in- 
volvement of sensory nerves, and the degenerative reactions are 





- 


always sufficient for a diagnosis. iy ae pene Se ar 
whether there is ophthalmoplegia and spinal maseular atrophy 
associated with the disease. 

Treatment.—The patient should be kept quiet; he must be 
overfed and given massage and in moderation. The 
Se ag bontouat cities Fins eee ‘Small 
doses of morphine, gr. yy to yy, and of atropine may be given also. 
Electricity should be tried for a short time twice or even thrice 
daily, if possible. The faradic current may be used, alternating 
or combined with the galvanic. Galvanization of the neek and 
medulla appears to do no good. Aftera time it may be neces 
sary to feed with a tube or even to do tracheotomy, 


PROGRESSIVE MUSCULAR ATROPHY (PROGRESSIVE SPINAL 
Amyorropny; DuctkxN®-ARAN'S Disease). 


This is a disease characterized by a slow, progressive muscular 
atrophy of the muscles of the extremities and trunk, with conse- 
quent paralysis, not accompanied with any notable sensory dis- 
turbance, and due to a progressive atrophy of the motor and 
trophie cells in the spinal cord. 

Etiology.—The disease affects persons in the middle period of 
life (twenty-five to forty-five. The extremes are fourteen and 
seventy years (Gowers). It is more frequent in males. Heredity 
is rarely, if ever, a factor. Great mental strain, exposure, tran- 
matism, excessive use of certain groaps of muscles, acute Infec- 
tious diseases—especially typhoid, measles, cholera—child-birth, 
acute rheumatism, syphilis, and, more than anything else, lead- 
poisoning are causes. It may complicate locomotor ataxia. ‘The 
causes, as may be seen, are much the same as those of bulbar 
paralysis. 

Symptoms.—The patient suffers at first from slight rheuma- 
told pains in the shoulder or arm, associated with some feelings 
of numbness and weariness. Muscular wasting then begins to 
appear, and usually in one hand, ‘The adduetor longus pollicis is 
very early affected, also the thenar muscles and the interossei. 
‘The atrophy spreads from muscle to musele, and does not follow 
the distribution of nerves, although the ulnar nerve supply is 
most seriously disordered. The ball of the thamb becomes flat- 
tened, and the patient cannot abduet or flex it well. When the 
radial interossei are reached the forefinger cannot be abducted, 
and this is often an early sign, The disease gradually extends 
upward, attacking the flexors and extensors of the forearm, then 
the upper arm and shoulder. Meanwhile the hand has become 
thin and flattened, flexion of wrist and extension of fingers are 
Jost, and a characteristic" griffin-elaw “appearance results. Mean- 
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while (three to nine months) the other arm begins to be affected. 
Occasionally thore is a remission for a time, 

In a few cases the atrophy begins first In the shoulders and 
arm, attacking the deltoid, biceps, and triceps, then extending 
ownward tothe hands. Thisconstitutes the “upper-urm type.” 

‘If, as is usually the case, the disease continues to progress, it 
‘passes from the shoulder girdle to the deep muscles of the back, 


chosen. The leg muscles may be finally involved, but they usu- 
ally escape, The disease as it descends continues its progress in 
the trunk, involving the intercostals. It slowly ascends the neck 
also, and finally leads to paralysis of the diaphragm, or a bulbar 
palsy may set in, 

It will be seen that the ordinary course of the disease is from 
the lower-armn-musele groups (ulnar and median) up to the shoul- 
der group (middle cervical nerves), then down through the dorsal 
and lumbar nerves, rarely reaching the sacral groups. In very 
Fare cases it begins in the legs and ascends. 

Along with the wasting there is a corresponding weakness and. 
paralysis, but the paralysis is the result of the atrophy and does 
not preeede it. Fibrillary twitchings of the muscles oecar; the 
Idiopathic muscular contraction cansed by striking it a blow is 

” very marked; myoid tumors are easily brought out. Insomecases 
The museles are flaccid and toneless, and the deep reflexes, knee 
Jerk, and arm jerk disappear early (atonic atrophy), but in other 
eases the rigidity and tonicity of the muscles are increased, the 
knee jerks exaggerated, and we have tonic atrophy. This con- 
dition may be so marked as to give rise to a special clinical type 
of eoatemire atrophy known as amyotrophic lateral sclerosis. 

The electrical irritability of the muscles lessens to both gal- 
anic and faradic currents, but no marked qualitative changes 
occur at first. Eventually we may get partial degeneration reac- 
tions, but these occur late in the disease, unless this runs a very 
rapid course, when fairly typical degeneration reactions may be 
got. Apeculiar contraction of the upper limbs ix sometimes pro- 
duced by placing the negative pole of the galvanic battery over 
the fifth cervieal vertebra, and the positive in the triangle just 
below the lower jaw (diplegic contraction of Remak). A peculiar 
palmar spasm is described by Voeter, caused by suddenly inter- 
rupting afaradic or galvaniccurrent passed along the affected arm. 

In typical eases of progressive muscular atrophy there is no 
anesthesia; and when such symptoms develop, the presence of 
peripheral disease or of syringo-usyelia or spinal tumor must be 
expected. The patients may suffer from rheumatic-like pains 
and from panvsthesin. s 





i 





266 DISEASES OF THE NERVOUS SYSTEM. 


The affected parts often show excessive sweating and con- 
gestion and evidence of vasomotor disturbance. This may in- 
volve the face on one or both sides; Se eee 
than the other, due to irritation of the cilio-spinal centre. 

Pre permanent decd el hasty oa tS 
volved. 


The sexual power is often wenkoned, but the sphincters are 
not attacked. The urine shows variations in the amount of urea. 
‘There is usually an increase of line salta 

Complications.—The most coummon complication is an exten- 
sion of the process to the medulla, causing disturbance of speech 
andswallowing. Muscularatrophy complicates locomotor ataxia, 
but Is rarely complicated by it, A high degree of spasm and 
rigidity of the legs, particularly, may occur, causing the condition 
known as amyotrophic lateral selerosia. 

Course and Duration.—The disease usually progresses stead- 
ily until it has reached an advanced stage, when it may stop. 
Remissions may occur earlier, however, and even some fmprove- 
inent take place; the disease then ordinarily progresses again. It 


‘lasts from two years to thirty or more, but on the average not 


over ten or twelve years, Death usually occurs from pulinonary 
disease, owing to the weakness of the respiratory muscles, Some- 
times the extension to the medulla and involyement of the mus- 
cles of deglutition and of the larynx is the cause of death, 
Pathology.—The primary anatomical change isa degenera- 
tive atrophy of the cells of the central parts and anterior horns 
of the gray matter of the spinal cord. The atrophy gradually 
extends and involves the whole anterior horn, It also extends 
vertically, first down, then up. Along with this atrophy are 
degenerative changes in the lateral columns; consecutive to 
this there is atrophy of the anterior roots, peripheral nerves, 
and the muscles. The disease begins in the deeper parts of 
the anterior cornua, involving the central and median groups 
of cells, These are more concerned in nutrition and in the finer 
muscular movements of the extremities. Hence atrophy always 
precedes, or at least keeps pace with, paralysis. The levels af 
fected are the lower cervical and upper dorsal; but if the dis 
ease is extensive, the dorsal, lumbar, and sacral cord are also in- 
volved, The affected part is nearly free from nerve cells, and 
those present are atrophied, their processes are short or absent, 
and the cell has Jost its angular appearance. Selerotie and pig- 
mentary changes are observed. The neuroglia and eonnective- 
tissue cells are increased in number, but there are no marked 
changes in the blood-vessels, though these may be much dilated, 
There ix always some degeneration of the lateral columns, and 
this may be very complete. It is confined chiefly to the pyra- 


— 











‘The affected museles show various degrees of degeneration. 
They are pale and streaked with yellow doc to fatty deposits. 
a tata dled der ear Rt ol 
lost their striation and become granular from deposit of fat 
globules or degenerated muscle elements. Other fibres have lost 
their striations and look as if filled with a homogeneons, glassy- 

substance containing « few fat granules (vitreous degen- 
eration); others show a longitudinal striation. The interstitial 


He 


dystrophies, chronic poliomyelitis anterior, syringo-myelia, neu- 
ritis, and neuritic family atrophy. 

In the muscular dystrophies there is commonly a history of 

; the disease begins usually in childhood or adolescence. 

It attacks the lower limbs oftener; it is slower in progress; there 

are no fibrillary contractions, and the degeneration reaction does 


a sa occur, 

Chronic poliomyelitis anterior begins suddenly and, having 
reached its height, does not progress, but remains stationary or 
improves. The paralysis occurs first, the wasting follows. It 
affects groups of muscles physiologically related, while 
sive muscular atrophy attacks muscles only anatomically related, 
‘There are cases, however, which seem to be on the border line 
between the two diseases, 

Syringo-myelia is distinguished by the presence of peculiar 
sensory and trophic disorders. 

Neuritis caused by lead-poisoning is detected by the history of 
the case, its tendency to affect the extensors of the arm chiefly,and 
the absence of a progressive tendency. Sometimes, however, lead- 
polsoning and palsy end in true progressive muscular atrophy. 

Ordinary multiple neuritis is distinguished easily by its rapid 
onset and the presence of painful symptoms. 

‘The hereditary or “leg type” of progressive muscular atrophy 
is characterized by its beginning in the legs. by a good deal of 
sensory disturbance, typical degeneration reactions, and heredi- 
tary or family history, 
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Treatment.—The patient should be well fed and have rest, 
quiet, and fresh air. Careful local faradization and galvanization 
Of the. apie anil neck, ars tlonted, Hamnis Doe ole 
Hypodermie injections of strychnine in the affected member, 


tonics, and over-feeding. Nitroglycerin, morphine, atropine, ni- 
trate of silver, chloride of gold and of barium, and the nitrate of 
uranium may be tried, 


Paoorxsstvk HEREDITARY MuscuLAR ATRopHY or LEG 
Tyrx (CHarcor-Marty TyPR). 


‘This is a hereditary or family muscular atrophy of central (or 
neuritic’) origin, beginning in the legs and extending upward. 
It affects males more than females, but the difference is not 
great. It almost always begins before the age of twenty. It 
attacks first the muscles of the leg, not the foot, involving the 
peronel, then the extensors of the toes, then the calf muscles. 
‘The thighs escape till later. After some years ee 
ities and stall hand muscles are reached. The shoulder and 
arm, neck and trank muscles escape, There are occasionally 
fibrillary contractions; and always partial or complete degener- 
ative electrical reactions. The patients complain of some pain 
and numbness, but there is no anesthesia, 

‘The disease rans a long course, with remissions, and resem- 
bles in prognosis the dystrophies. The outlook is better than in 
the arm type, but the disease ix not curable, 

Some anthorities assert that the disease Is due to a progressive 
degenerative neuritis. In the writer's opinion the anterior horns 
of the spinal cord are primarily attaeked.* 

The treatment is the same as for the other forms of hereditary 
muscular atrophy. 


Amvornormic LATERAL SCLEROSIa, 


‘This is a form of progressive muscular atrophy associated with 
spastic syinptoms and paralysis, It ends in or may be early as- 
sociated with bulbar paralysis or even with ophthalmoplegia. 

Tho etéology resembles that of ordinary forms of spinal mus- 
cular atropby. 3 

* Tho writer as seen the disease in a typical form in one member of the first 
generation, In two members of the second, A child of one of thi latter bad, at the 
age of two years, a typical attack of anterior 
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‘The symptoms of typical cuses such as were first described by 
‘Chartot ure those of a slowly devoloping paralysis. This affects 
‘the upper extremities first and spreads diffusely, The atrophy is 
less marked than the paralysis. There is rigidity, exaggerated 
Feflexes, and sometimes tremor. Fibrillary contractions are pres- 
ent. There are no notable sensory symptoms, Tho legs are 
affected later; the paralysis and spastic condition of the legs 
are antecedent to the atrophy. The visceral centres are not in- 
volved. The disease progresses rather rapidly and finally in- 
Yolvyes the medulla, eausing bulbar paralysis and death. Some- 
times ophthalmoplegia is also present. 

In less typical cases the disease begins with spinal and bulbar 
symptoms almost simultancously. In 4 caso under the writer's 
observation there was ophthalmoplegia, bulbar paralysis, and 
es atrophy beginning at nearly the same time. Ordinary 

of spinal muscular atrophy may also be early associated 
with Agiaity and exaggerated reflexes. The jaw jerk is often 
Increased in this disense, which cannot be said to be really dis 
tinct from progressive spinal muscular atrophy; it runs usually a 
rapid course, causing death in two or three years. 


THE PROGRESSIVE MUSCULAR DYSTROPHIES. 


‘This name is given to various forms of progressive muscular 
atrophy in which the disease is hereditary in character and at- 
tacks primarily the muscles. Although a muscular disease, yet 
its close relationship with spinal muscular atrophies leads us to 
describe it here. 

A number of types have been described, the distinctions being 
Dased chiefly on the part of the body first affected. These types 
are not of great importance, but may be enumerated here for 
convenience: 

1. Pseudo-muscular hypertrophy. 

(@) Leyden-Mobius or hereditary type, appearing in chikiren, 
beginning in back and lower limbs. 

2. Erb’s juvenile type, or seapnio-humeral type, beginning in 
childhood or youth, usually in the shoulder girdle or trunk. 

% Landourzy-Dejerine type, or infantile progressive museular 
atrophy of Duchenne, or facio-seapulo-humeral type. It resembles 
the preceding form, with the exception that it involves the face. 

4. The peroneal or leg type has been classed with the dys- 
trophies, but is probably of spinal or neuritic origin, and has been 
described with the atrophies (seo page 268), 

The essential unity of all these different forms is shown by the 
fact that cases oceur in whieh pseudo-hypertrophy takes place 
fn the scapulo-humeral and other types, by the fact that a dis- 





ise base faa ‘The unity of the spinal and muscular forms is 
shown by the same kind of clinical evidence. 





A 

Fro, 218 —Snowixe Tae Pants Finest Artacke ix tie Dirresexr ‘Tyres or 

Musovitn Dewrnormy axp Moscuan Arnormy. ‘The shaded parts in A stow the 

place of anset of progressive muscular atrophy of ordinary or: type, 

of leg type, and of types 2 and a in text, B shows place of onset of types] and (a) 
in text. 


At the same time the classical types of dystrophies are very 
different clinically from the spinal amyotrophies and henee must 
be separately described. The differences will be shown under 
the head of diagnosis, 

PsEupO-MuscuLaR HYPERTROPHY (ATROPHIA MUscULORUM 
LipoMATOSA). 

‘This is a disease beginning in childhood and characterized by 
&® progressive weakness of the legs associated with an apparent 
muscular hypertrophy due to a deposit of fat in the wasting 
muscles, 
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-—The disease attacks boys much oftener than girls. 
‘It begins, in the vast majority of cases, under the age of ten, 
often at the close of infancy, very rarely not till after puberty. 
Horedity is a very important factor (in three-fifths of cases), the 
hereditary influence being almost always transmitted by the 
another. A psychopathic or neuropathic condition is often found 
in the ancestry. Neuroses, syph- 
ilis, intemperance, consanguin- 
ity, are not factors in hereditary 
causation. Injury and an acute 
disease sometimes appear to act 
as exciting causes. 

Symploms.— The first symp- 
tom noticed is a weakness in the legs, 
which shows itself in a peculiar “ wad- 
dling gait” and a tendency to stumble 
and fall, A little later (fifth or sixth 
year) an apparent hypertrophy of leg 
anuseles, particularly of those of the 
calves, develops. The extensors of the 
knee or one of them and the gluteal 
and lumbar muscles may also be af- 
fected. Sometimes the hypertrophy is 
very great, at other times it is barely 
noticeable (Pig. 119). The affected part 
has a peculiar, hard, non-clastic feeling 
to the hand, not like thatof normal mus- 
ele. In the upper part of the body the 
hypertrophy oftenest attacks the infra- 
spinatus. The supra-spinatus and del- ™, !9—Psurno-Mewcrtan 
toid may be somewhat involved. The = jae 
lower parts of the pectoralis major and latissimus dorsi are also 
usually atrophied, giving a characteristic appearance to the 
shoulders. The upper-arm muscles are often slightly wasted, 
the forearm, neck, and face rarely, The tongue may be byper- 
‘trophied. 

Along with the pseudo-hypertrophy there occurs an atropby 
of certain groups of muscles; and after a time the pseudo-hyper- 
trophy disappears and an atrophy takes its place. In the lower 
limbs the tiuseles most atrophied are the flexors of the hips, then 
the extensors of the knew and those of the hip. The calf muscles 
fail before the anterior tibial. The atrophy and consequent 
weakness of the lower-limb muscles causes great difficulty in 
going upstairs, the gait becomes more waddling. and the pa- 
tient loses the power of getting up when lying on the floor. 
‘These peculiarities are due chiefly to the weakness in the exten- 
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sors of the knees, the extensors of the hip, and the flexors of 
the hip. By reason of the same defeets, the child when. 

has an antero-posterior curvature of the spine with the concavity 
baekward (lordosis). This is due to the weakness of the exten- 
sors of the hips, which, acting from the hips, are unable totilt the 
pelvis back. On sitting this lordosis disappears, and ix replaced 
often by a curve In the opposite direction due to weakness of the 
erectors of the spine. There may be some lateral curvature also. 
Tn consequence of the weakness and contractures of the leg mus- 
cles, there early develops a talipes equinus, and later the legs may 
become flexed on the hips and the forearms on the arms. 

The muscles show no fibrillary twitchings and rarely any de- 
generative reactions, but there is sometimes a peculiar tetanic 
contraction with both the faradie and the galvanie corrent. 

‘The knee jerks and elbow jerks gradually weaken and in time 
are lost, 

‘There is no pain or other disturbance of sensibility. 

‘The affected parts feel cold and look reddened as if from defi- 
cient vasomotor innervation. The organic spinal centres are not 
involved. Intelligence is usally g20d. 

Course.—The disease rans a chroni¢ but variable course. Its 
progress is at first slow; after walking becomes: may 

progress. It lasts from ten to twenty-five years. In a few eases 
patients have reached the age of fifty or sixty years, even when 
the disease began in youth. The earlier the disease begins the 
more rapidly it extends; the more pronounced the tendency to 
Hpomatosis, the more rapid is the course. 

Pathological Anatomy.—This diseaso, like the other forms of 
dystrophy, is a degenerative one, the process affecting first the 
musele fibres; the connective tissue and terminal nerve filaments 
being secondarily involved. In the same patient and even the 
same muscle the most varied changes may be noted. In the 
early stages there is a trae hypertrophy of some of the fibres, a 
condition thought to be characteristic of the muscular dystro- 
phies In distinction from the spinal atrophies. Besides swelling 
and hypertrophy of fibres, one sees atrophy of the fibres; the 
bundles are rounded; there is increase of muscle nuclei, splitting 
of fibres, vacuolization, and tendency to break up into fibrilla 
(Erb). The connective tissue at first shows evidence of irrita- 
tion and proliferation. Finally, as the muscular atrophy pro- 
gresses, connective tissue increases and takes its place, until a 
dense, hard myo-sclerosis results. In some parts there is deposit 
of fat in the connective-tissue cells, and this may fnerease until 
an extensive lipomatosis existe. In the later stage of the disease 
the fat deposits are absorbed and there is only atrophied mus- 
cle and connective tissue. The nerves and spinal cord are usa- 
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ally normal; when changes are found they are secondary to the 
muscular disease (Fig. 120). 

‘The process is then, first, hypertrophy of musele fibre and in- 
eréase of musele nuclei, swelling and rounding of fibres, and 
Splitting of the same; then increase of connective tissue, with 
corresponding atrophy of muscle and deposit of fat. 

‘The process is a primary degeneration due to an inherent 
nutritional weakness of the muscle. In a measure it is true that 





Fio. 19.—Parriatixy Duceuecaric, showing A, hypertrophied fibres; B, 
taixture of hypertrophy and atrophy; C, D, atrophy and fatty deposit ; ©, wacuoll- 
‘ation ; «, splitting ; 4, hypertrophy of fibres ; 9, thickened blood-vemel (lirb). 


those muscles embryologically latest developed are earliest at- 
tacked. 


2. The juvenile form of Erb or scapulo-humeral form of dys- 
trophy begins in childhood or early youth, a little later than 
pseudo-hypertropby, The shoulder girdle is first affected, later 
thearm. The forearm and legs are attacked very Inte. Part of 
the pectorals, part of the trapezii, latissimus dorsi, rhomboid, 
upperarm muscles and supinators are affected, while the supra 
and infra spinati and forearm and hand usually escape. There 
may be true and false muscular hypertrophy. There are no fib- 
Salary coeeretione or degenerative reactions. 

a 
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cular atrophy bain in early slag (led or 
muscular atrophy begins In or 
usually, but may develop late. The atrophy attacks first “hrm 
face, giving « characteristic appearance known as the myopathic 
facies, There is a weakness of the oral muscle, which causes 
the lips to protrude and produces a bpp rerdigy 2 hai9 
mouth.” The atrophy respects the 
eye muscles as well as those of mas- 
tieation and deglutition. It extends 
to the shoulders and arms next, then 
it pursues the ordinary course of the 
dystrophies. 








Fro, 121 Pre. 122, 


Fig, 12l—Mescotan Dyernopry mavivo Cuanacrens o” Jevexitx Txrm (a) 
Ax Paeeoo-Hrventnopmc Tyre (la) (Perse). 
Vio. 122—Joverius Tree, showing atrophy In shoulder and arms (Erb). 


Prognosis,—The patient never recovers, but the disease some- 
times comes to a standstill and there may even be some improve- 
ment, especially in cases beginning late. 

Treatment.—The prophylaxis is important, It consists in pre- 
venting the marriage of women belonging to dystrophic families; 
if a dystrophy has developed in one child, it would be unwise 
to take the risk of bringing others into the world. Or if children 
are already born, they should receive the most careful nourish- 


es 
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ment, outdoor life should be secured, and the dangers from 
trauma and the infective diseases be prevented. Infants should 
not be suckled by the mother if she belongs to the dystrophic 


The moderate use of massage and gymnastics is very impor- 
‘tant and usefal. Ali kinds of tonic measures are indicated, such 
as cold baths, good nourishment, arsenic, strychnine, and phos- 
phorus and fats. Tenotomy and other orthopedic measures may 
de useful in the later stages. 





Fig. 22k -Suowiso Caawura ix Anriernic Muscutan Athorer. 1, Normal 
Hihre ; 4, atrophied fbre; § vacuolated Sure; 4, connective tissue proliferation 
4Darkschewitoh}. 


Anrurrric Muscutar ATROPHY. 


Tn inflammation of joints the muscles moving them are af- 
fected by a simple atrophy which is called arthritic, 

Rtiology.—Rheumatic arthritis is the commonest cause, 

Symptoms.—The shoulder-girdle muscles are oftenest affected. 
Whatever the joint, it is the extensor muscles which are first and 
most attacked ; the muscles above the joint are more susceptible 
to the atrophy than thove below. The atrophy is rather rapid 
in the first few weeks and then becomes slower. The muscles 


Mi 








CHAPTER XV. 


TUMORS AND CAVITIES OF THE SPINAL CORD. 


Btiology,—Tamors occur rarely in thespinalcord. The largest 
‘tables of cases include loxs than one hundred. The commonest 
age is thirty to fifty; tubercle occurs earlier (fifteen to thirty-five 
—Herter) and lipoma is con- 
genital. Males are more sub- 


Injuries and exposures ap- 
pear sometimes to excite the 
growth of spinal neoplasms. 
Symptoms.— These vary 
with the location, character, 
size, and rate of the growth 
of the tumor. No definite 
clinical pictare can be drawn. 
‘The symptoms are such as re- 
sult from a foreign body slow- 
ly and progressively irritating 
and destroying the roots and 
substance of the spinal cord. 
Pain appears early and is 
‘very constant, continuous, 
aniecrare, ‘It is generally re- 
ferred to nerves running out 
from the vord in the region 
of the tumor; a girdle sensa- 
tion is felt, Numbness, hy- 
perssthesia, and later anes- 
thesia occur. Tenderness over 
the spine and rigidity are not L ee R 
very frequent. The sensory rio. 194—Rnowima rue Conorrion DA 
symptoms are usually more Ryows-Siqvano Panauents pun To 4 Towon 
On one side, but may become Gnowmne iw rue Lerr Sioe oF Tex Sra 
Dilateral. Spasm,contracture, C&*® O% tho left Kido, hyperusthenia, 
And exaggerated reflexes usu- tho upper linit isa band of anssthedia. On 
Ally soon develop, involving right de, uomatheaia. 
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‘one or both Jegs or an arm and leg. np ren 


When the disease is cervical the four extremities and trank 
muscles may be gradually involved, and there is rigidity of the 
neck and optic neuritis, If lower down, there develops = hem!- 
paraplegia, later a complete paraplogia, usually with: 
reflexes. If the tumor is in the lumbar region the 4 are 
sooner lost and the sphincters early involved, 

Arathor frequent type of symptoms pier paps ley 
is that known as a Brown-Séquard paralysis or hemiparaplegia. 
Ina typical case of this kind there is paralysis of motion and 
muscle sense on the side of the lesion, paralysis of cutaneous sen- 
sation, especially of pain, and termperature on the side, 
‘On the side of the lesion the temperature may be slightly rained; 





Fig, 1%5.—Smowies THe Mectaxime oF Tee Paopveriox oF 4 Buows-Shgcanione 
Panayars, The shaded part on the left represents the lesion. This trrolves thems 
FyTunidal tract and motor Ahrea M, causing paralysis asd apasmn on saxo wide: Ale 
the muscle sense nerves M8 on xame side and the cutaneous aeskory nerves OSS 
of oppersite side, 


there is often hyperwesthesia, and reflex action is increased. 
There may be a band of anesthesia at the level of the lesion and 
on the sume side (Pigs. 124, 125), 

‘The symptoms vary according as the tumor is outside or In- 
side the dura, The common extra daral forms are lipoma, cancer, 
gumma, and sarcoma, The greater amount of motor and sensory 
irritation, the evidence of some vertebral disease, existence of 
malignant tumor elsewhere, the absence usually of hemipara- 
plegia, characterize extra-medullary tumor. The common 
forms of intra-dural or medullary tumor are glioma and tubercle. 
In these cases pain and spasm and rigidity are rather less com- 
mon in the early stage; hemi-paraplogia is more common. A 
secondary myelitis sometimes develops. 

‘The duration of the disease ranges from three months to five 
years, the average being two or three years, 

Pathology and Pathological Anatomy.—All forms of tamor 
occur, but the commonest are gliomata and sarcomata, and after 
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this fibromata, myxomata, gummata, and tubercles, Cancer is 
Tare; echinococcus and cysticercus are the only parasitic tumors: 


‘be multiple. 
The favorite locations for 


‘The Diagnosis, —The di ‘Fra, 124—Sancowa ov Sorsat. Con, 


Mro-canvicat Reoiox, 


vertebral caries, transverse myelitis, and hypertrophic pachymen- 
Ingitis. The points to be noted as regards caries are the absence 


Of an external tumor or kyphosis; the smal! degree of tenderness ~ 


and rigidity, the age, and absence of tubercular diathesis, ‘The 

course, beginning with pain, followed by motor and 
then sensory paralysis, and the localization of the symptoms ex- 
eludes myelitis. The differentiation from hypertrophic pachy- 
meningitis is often very difficult. 


a 
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oe charter of the tuo cat often eden er 
tainly. The probabilities are in favor of 
pecially in middle life. Syphiloma may be trom Us 
history and results of treatment. Tabode in vee rates 

"The prognosis ix bad except in syphiloma, and even here it 
may be serious, Tubercle may perhaps cease to grow. Sungical 
interference now saves the life of some cases, 

Treatment.—In syphilitic tumors appropriate remedies may 
do good and should be vigorously used. In tubercle, tonie 
treatment, iodine, and cod-liver oil may be of service. Ingliomata 
and sarcomata, nitrate of silver and arsenic may be tried. Tn 
other forms, symptomatic treatment is all that ean be reecom- 
mended medically. In all eases of spinal tumor surgical inter- 
Jerence should be considered; extra-dural tumors, if taken early, 
can be removed with great benefit, Even in medullary tumors 
enucleation may do some good in the early stage. Exploratory 
operations are justifiable if there is no question as to the diagno- 
sis of tumor, The mortality from such operation in capable 
hands is very low, though it is more dangerous than trephining 
the skull. 


CAVITIES IN THE SPINAL CORD. 


‘The cavities of the spinal cord are known as 

1, Hydromyelia. 

&, Myelitic cavities, 

3. Syringo-myelia. 

There way be various combinations of these processes, the 
most comuron being a combination of hydromyelia and syringo- 
myelia. 


HYDROMYELIA. 


‘This is a dilatation of the central canal of the cord, the eat 
being filled with Auld. The condition may be associated wi 
hydrocephalus or wes sping bifida, or it may be tebe of 
these conditions, latation nay be cystic and 
as is more usual, pbk Sospneneae a the cord. The tation 
extends nore posteriorly, ie pagel columns aro 
formed latest. Tre pL rected may be slight and give rise Fao no 
up ae Or « pathological process like a gliomatoeis may de- 
Yelop upon it. 


MyELiric Ayp HEMORRHAGIC CAVITIES, 


Such cavities may be formed in the cord by a central exeavat- 
ing myolitis or by small henvorrhy » These cavities are usually 
sinall, irrewolarly distributed, and are lined with connective tis- 
sue. They thay be formed in rare cases in connection with hy- 
dromyelia or neoplasms. 
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Fibrillary contractions and fry eyed et een ey ya 
observed, (Ce eanetes annebeaaral affected hand and arm 
to tenets a pl Suk nt Ss i 


Late in the disease 
syuptocs of involvement 


the medulla develop. At 
this time also the bladder, 


are 
LS een! for years, 
wh venice various 





The cardinal symptoms 
are a ive musen~ 
lar atrophy, with a - 

Fin, 123.—Suowine Cuavaroue or See mw liar partial anesthesia 
Srurxoo-Mretta (Enu), trophic disturbances, 


scoliosis, 
Pathological Anatomy.—The seat of the disease fs the sub- 
stance of the cord. On opening it by transverse sections one 
finds one or more cavities extending in various di up 
down. The most frequent primary site Is the ical swell 
From here it usually passes down and may reach the whi 
length of the cord. “It also extends ap and may involve 
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the medulla and the nuclei of the cranial nerves. The eavities 


are of irregular stnall size, and filled with a liquid like 
the cerebrospinal fluid. "They are situated oftenest. hostérior 
to the com and involye one or both posterior horns, but 


Taya inay be so extensive as to involve almost the whole of ee 
the cord atsome levels. The walls are usually lined b 

Riana aes surrounded by a gliomatous tissue (Figs. 130-13 oh 

This membrane is composed of a rather dense y¢liomatous t 
sue. pele) perio The glia cells are in vari 

ous pines of development and degeneration. In parts of the 

cord the new growth may form a large and solid mass occupying 














Fro. 12.—Smowisa Haxo 1g Svarsco-MraxiA or Trem op Monvas's Dit 
ease (Ena). 


most of the centre of the cord. Small eg pia! and foci of 

ae may be presen In some cases there is lence of a 

ted central canal, with heurog lis by rplasia of the walls and 

a gliomatous infiltration about th th e epithelium of the cen: 
may form part of the rail ie the cavity. 

Pathology.—At about the sixth week of fostal life the central 

canal of the cord ix large, dinmond-shaped, and reaches nearly to 

the anterior and posterior surfaces of the cord. ‘I'his cavity grad- 

mere perameantnl nrites in the smuiddle, the anterior part forming 

the central canal and the posterior part the posterior septum. 

jor part may. through some embryological defect, fui 

to close, and a congenital cavity may be left, About this a gli- 

oma may develop, and we have syringo-nyelia, The central canal 
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Fron. 190-182—Secrions or Srrvau Compat Dir the 
ranent LEELA If BYRINGO-MYELIA CBRUML). 


former it is the cells; besides this, in gliosis there is a tendency 
to softening and formation of cavities; and all nerve fibres 
appear. In sclerosis some nerve fibres remain, and one observes 
the presenee of granular and amyloid bodies. 

Peculiar Types.—1. The disease may be latent, giving rise to 


very few symptoms or to none that are el 
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be m period of irritation in in the extrem- 
ria, with f¢ any tro the 
wi igs a Mere course 








Fro. 188. 


ter te Pros. 181-185 —Srorross or Srinat, Coup av Dirveneer 
-dixturb- |, Lavnun ov Seansoo- Menus (Burst), 


hed from progressive muscular atrop! 
pie lateral sclerosis, bypertropt 
pee transverse myelitis, Morvan's 


iecinroptis ai disorders and scoliosis enable one to 
from progressive muscular atrophy. In leprosy 
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Sensitive, and there may be sensitive points over the ovaries and 
Tha rote ar exagoerta: there is some motor weakness, 


Sometimes there oceurs in irritation a nearly complete 
paraplegia. This is usually hysterical and always is functional, 
When such a combination of spinal irritation and paraplegia is 


Many pationts aro unusually bright, hopeful, and intelligently 
anxious to recover. Sleep is usnally poor and disturbed by 
dreams. The hands and feet are often cold and clammy; the 
pulse is rapid and of variable tension. The urine is of light spe- 


‘The symptoms are usually exaggerated at the menstrual period. 

‘The disease runs a chronic course; it_always Insts months, 
often years, depending largely upon treatment and surroundings. 
Some of the symptoms of the trouble may remain for a lifetime. 

~The symptoms of the disease correspond exactly 

to what would follow from an irritation of the spinal meninges 
and posterior branches of the mixed spinal nerves. Hence the 
aime spinal irritation can hardly be improved upon at present. 
‘The fact that classical cases follow an acute meningitis leads mo 
to believe that a hyperemia generally underlies the condition. 

Diagnoris.—This must be made from cervical caries, organic 
disease of the spine and of the cord. In caries the rigidity, de- 
formity, and localized pain are generally sufficient helps. Chronic 
meningitis is distinguished by the history of an acute onset, the 
Symptoms are more stable, there is more rigidity, and the pains 
‘are extrinsicand radiating. The bysterical symptoms are absent, 
and the tendency, on rest, is always toward recovery. If there is 
‘achronic meningo-myelitis or myelitis, the paralyses will be per- 
“haps greater, and there may be degenerative muscular changes, 
anesthesia, and involvement of the sphincters. In a functional 
palsy there cannot be complete degenerative electrical reactions 
or perinanent sphincter paralyses. 


—— 
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Prognosis.—Nearly all cases get well eventually, Persons with 
a weak will, feeble body, and neuropathic constitution have the 
worstoutlook, Tranmatie cases, if uncomplicated, are not much 
worse than others. 

Treatment,—The treatment must be a mental as well as phy- 
sical one. The patient may be put to bed at first, but she should 
be kept employed and interested if possible, and she should soon 
be encouraged to. walk and work a little, Her surroundings 
should be not too sympathetic, and her daily lifeshould be sehed- 
uled exactly for her. She should be well fed, but not stuffed. 
Internally it is customary to give strychnine, iron, mineral acids, 
salicine, and quinine as tonles; moderate courses of bromides tn- 
terrupted at times, or small doses of codeia and valerian, may be 
used as sedatives. Indian hemp and the analgesics may be of 
servieo, I have seen no good from arsenic, nitrate of silver or 
gold. Todides and the salicylates, however, are useful, For 
sleeplessness give a draught of quassia water at night, and make 
the patient lle on a hop pillow or inhale the steam from boiling 
water in whieh hops have been thrown, Locally, counter-irrita- 
tion along the back must be kept up at stated intervals, For 
this purpose one may use mustard, iodine, blisters, the cautery, 


(Anstie) if the patient can be persuaded to stand the pain. 
Cups, leeches, Baumgartisin and splints, jackets and braces all 
may have to be resorted to eventually, A very great deal de 
pends upon the perseverance and personality of the physician. 


SprvaL ExHAvsTion (SPINAL NEURASTHENTA). 


This is a condition which is nearly the opposite of spinal irri- 
tation. It occurs as often in men as women and during middle 
life or the climacteric. 

Btiology.—\t occurs oftenest in brain-workers and the edu- 
cated classes, The principal exciting causes are shock, Injury, 
overwork, sexual excesses, and exhausting diseases. 

The symptoms, which come on slowly, consist chiefly of a gen- 
eral motor weakness and condition of exhaustion, The patient 
cannot walk far or stand long. His reflexes are weak, the mus 
cles get wasted and flabby. There are some pains and burning 
or creeping feelings along the back when any exertion is made, 
The stomach is weak, the bowels irritable, the sexual power 
nearly gone. Headaches, insomnia, mental depression, and hypo- 
chondriasis are present. The disease, in fact, presents many of 
the spinal and neurasthenic characters of spinal irritation, bat 
the pain is less and the motor weakness inuch greater, 
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When this latter reaches the point of paraplegia and follows 
shock or injury, the trouble is also called “concussion of the 
spine.” Whether an anemia underlies it we donot know. There 
is certainly a nutritional defect. 

‘The diagnosis, course, and prognosis are much the same as in 
spinal irritation. 

Treatment.—The disease may be associated with sprains or 
surgical injuries which need attention. Aside from this, the 
treatment must be largely in the nature of the rest cure. Mas- 
sive doses of tine. nnx vomica may be used (| xxx. to xl. t. i. d.), 
combined sometimes with a little opium or codeia, At the same 
time, electricity, massage, baths, and strong feeding are required. 
The patients usually improve on first going under treatment, 
then relapse a little. The physician must keep something in re- 
serve for these relapses, 

9 





CHAPTER XVI. 
ANATOMY AND PHYSIOLOGY OF THE BRAIN, 


tale ts by y atolding o the spine fast tbe baal or ome 


alon grows out from its anterior ier di olen 
oe Z a the edi nla aa tart 

el ‘ror ant tit 
tartor divides into two: so that eventual, Shere sre os are 
Ont of them the different parts of the 
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Fro. 196, ro. 187. 

Fi. 130,—Trm Cxnznnar. Vexiours. 

Pio. 137.—Furtien Devewornerr or Veatcura ter Fone-nnaty (VORDERIERN), 
“‘Terexnuain Zemmcnexmiex), Mirna (Mirreuiims) Mixpamant Citneren 
MIN), AxD AVE: jAcHmIx). The cavities (Hohlen) of the vesicles are 
being formed into tho ventricles (Edinger). 











1. From the secondary anterior vesicle there grow the meee) 
beni corpus callosum, fornix, anterior commissure, and 
sorpus striatum. This forms the fore-brain. 

From the primary anterior vesicle come the optic thalamd, 
optic commissure, infundibulum, and corpora albicantia, This 
forms the 'tween-brain. The olfactory lobes and optic nerves are 
connected with this vesiele. 

3, From the middle cerebral vesicle there grow the eorporn 
quadrigemina and cerebral peduncles. This is the te brain, 
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4. From the fourth vesicle come the cerebellum and pons. 
“This is tho hind-brain. 
5, From the fifth vesicle, the medulla, which constitutes the 


The of th is shown in the accom, 
llagrams. In man the Pere tratncie encevocnaly Prana 





Fro. HA —Srme Fuericn Devetovaesr of Vesrcues. The cerebrum ts being 
formed out of the first vesicle 12 (Edinger). 


dev Toda ag the olfactory lobes atro| 
es ot paiencaar israel, 

™ ae) level |. in 
evalopment of the the neural canal becomes variously 


married. patil the ventricles of the brain, the 





Fo. 8—Feurace Devevorsest. The dotted lines show the orixina sub~ 
division into vesicles (Edinger). 


‘The foramina of Monroe connect the lateral and third ven- 
sonicce aqueduet of Sylvius connects the third and fourth 


Tics! segments of the brain as thus enumerated are 
composed of deposits of nerve cells forming gray matter or gan- 
Sain eel rosea ol of nerve fibres connecting these ganglia. Most 

description of these parts must be gotten from 

Sepatiiie on analy: T propose, however, to enumerate and 


= 





into the occipital lobe, 5. The hippocampal sulcus. 

The canvoiciticns are. 1. The Lest temporal convolution. 2. 
The second temporal convolution. 3 The third ral con~ 
volution, 4, The lateral oceipito-temporal or 


convo- 
Tation. 5, The median occipitotemporal or Hogesl coe vets 
tion. The hippocampal convolution, which is an of 





© There is wtill some doubt about the homology of thene theses. 
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&. 7. The uneinate convolution, which is an extension 
Island of Reil (lobus centralis, lobus caudicis).—This has 
tg i it, and several ; 
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» ge 
ee 


more or less short 
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Fin. 142, 


Fi. 14t.—Sternox o Coarex or Froxrat, Lone Stasen sv Weioxnr's Merion, 


showing 
weurogiia layer; 6, tangential fibres; c, super-radial network; d, outer stripe of 
Balllarger of Glemmari’s stripe: ¢, interradial network; f, inner stripe of Balk 
larger; g, ruial fibres of white matter (after Obersteiner and idinger), 

Pie. 2—Seerwx or Convex or Faowran Lone (arren Gowai). 1, Neurogiia 
‘or barren laser; %, small pyramidal layer; 3, lange pyramidal layer: 4, trregular 





processes. basal 
continued as an axis cylinder, 
white matter; others turn up and enter the 
int toward tI 


Xxtyin.), There are in 
= sere ral sane giant cells (of Hea) arbi eaeeea 
x 554 ( ghy X sho in.). . 
Despite the jereat Variety and complexity of the carter, i is 
bable that there are but three principal classes of a 
ose which receive nervous impulses and which lie chiefly 
the 


small 
the large, 20 
paracen’ 


i pyramidal and spindle cells measure about 10 x18; 
re ie i 


hich associate and 


‘mmptlses and. whieh 








cesses from the nerve cells and terminals in from 
Hmuataeriy hiey snliash inte several closenctworie, One.tying jose 
the ietropinlayerant roonine parallel io the striate, is 


The matter, as will thus be itains 
ae cortical Bray raat as a us on erg 
nate, as do all fibres, in end-brushes, w! surround the receptive 





‘Fig. HS—Dtsonamaric Repnesewration oF rae RELATION oF THe Cris oF 
sar Conrex to Bact Oruen axp to Dixraxr Pann, A, Motor type of cortex. 1, 
‘Searogila cell; 2, email pyramidal and granule cell; & large pyramidal cell; 4, epin- 


-, Second, third, and fifth layers of cor- 
tex; Az, lange pyramidal cell; sz, granulocells, In A, impulses are received by tho 
seal cefis 2, distributed and associated by the tangential and other bres a, b,c 
4nd by the spindle cells 4; impulses are exnitted by the lange cells 8. 


or cells. An enormous number of fine fibres er 
off by the cells; some of these form layers in the cortex ‘con 
Rect others run out and connect more distant 
parts or pass down to lower levels, There must be three kinds 
of fibres—afferent, associative, and efferent—just as there are 
three of cells (Fig, 143). 

The t convolutions and lobes of the brain are connected. 
with each other by association fibres and with parts below by 


association fibres consist of short fibres connecting neigh- 
Set peace pom long fibres connecting neighboring or 
plete sn commissural fibres connecting the two halves of 





h origina fo tsa oncdaté nucleus and 
; ‘with the cortical fibres to 





yr the 
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ene ce sepa pons and cerebral uncles. This inferior 
beandary isshown by e dotted line in t cut (Fig. 147), Micro- 





Die. M7.—Seorox Tirxccon te Convona Quanktoenrma (Q), Trawestom (TG), 


oo Commas Pxnowctes, $8, Substantia nigra: Pp, peduncles; AS, aqueduct of 


Syirsas, 

the anterior lobes consist of layers suggesting a cortical 
type }); the outermost is made up of optic-tract fibres, the 
hext is a thin layer of small nerve cells, then optic fibres again, 





balaunus. (0), 
fats (g), aed the pulvinar (p), the crust . the tegmentum (ty) 
terebelluie (C); y, putamen; g, globus pallodus (G, Stewart). 





and of all a layor containing a few large cells. The pos 
terior lobes are more homogeneous and contain small multipolar 
cells and a ganglion. 


——— 
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The accompanying figures show the relationships of the basal 
GE: ine substantia Nigra. pew the knees Soa 
e — 
i} between thi , sensory part (egmentum) 
sane the train be the lower motor part (erusta) is ee 


stantia ni, It sontalns largoamtisinglar, aheslary Reg smeeaen 
art deaply fY (Fig. 147). 


jxmented 
i ucleus.—Dorsal to the s nigra and at about ite 





Fro. 149,—FlowizaxtatSeortow, showing the frontal (F), temporo-sphesoidal (TS), 
and occipital lobes (0), with thelr ray and white matter, the sland o€ Heit (), # 
ray and white substance, the elausteum (el), the external capmule (ec), the bentieu: 
Jar nucleus (2a), the caudate tucleos (on), the internal capsule (4c), the opthe thalamus 
(¢h), amd pulvinar Cp), the corpus callosum (oe), the anterior and posterior come 


sures (ac and pc), the Interal veotricle (LV), with the choroid plexus (ch) (G. 
Stewart), 


middle extent is the red nucleus, It is spherical or oblong, very 
vascular, and contains numerous stall cells. 

The subthalamus (Lays’ body) lies more dorsally, but in about 
the same plane as the substantia nigra. It measures about ¢ by ¢ 
inch and contains a few cells and a very fine plexus of nerve fibres. 

The position and relation of these bodies are shown in Pigx 
156-138. 


The nuclei of the pons varolié are irregularly distributed 











sill 
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portion or vermis 
connected to the cord and 


Axo CTS) Texponat. Lore. 


Cosvouertoss, 
fer), the fornix (b), the fifth ventricle CY), lateral veo- 
DAFT of thalaniue (th), internal capsule (4c), eandate nucleus (eh), 
ous (ie), external capsule (or), claastrum (el) (G. Stewart). 


p enlled the arbor vite. The vermis and hemi- 
d sulci inte a namber of lobes and lobules. 
into superior and inferior portions lta 

those of the hemispheres are shown in 


Of either hemisphere is a nucleus of sinall 
ano dentatus or ciliary bod 
longing structara 

fori sores In the i 
multipolar cells, the Cae Sjumigass or 
sorted to the outer side, between it and the 
\ hudleus, is a small collection of cells, resembling 

wi. Sastighs, called the nucleus globosus. 

| Sortex Of the cerebellum is divided from 


— 








Wo, 1 Canmnerugs, Vesrnan Scarce (Eoctarn), 


are not pigmented, The molecular layer contains large and 
mmall celle, some of which are multipolar, and send Eadie 
which end in a basket-work plexus around the Parkinje cells, 
Fibres coming in from the white matter appear to terminate Also 


fo eod-broshos around these cells (Pig. 154—Cajal), 


‘The fibres of 








Fin, 18\—Secriows oF Comtex or Saux. mcr Ovomn. A, Neurnglla layer ; B, zone 
of bipolar cells; C, molecular layer: D, granular layer; &,f,9. bi 
layer; 4. 0 9.7, fibees from the white matter which ead in: ri or arboriza- 
tions capping the calls of Purkinje ; /, Purkinje cell with axt cylinder and collateral, 


and middle commissures, the fornix, and the anterior and pos- 
terior cerebellar commnissures. 
2, The projection. are lon; 
Tovels. 


tracts wl ‘ 
with lower me of them have song sae 50 
rapes Coen The long projection fibres 
«a narrow band of fibres between the 
caudate nucleus, helping to form the 





they form the anterior pyramids. About 00 per cent of the 
passes dor Tateral 1 oa 
crossed pyramidal tract; the other ten are con! down in 
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the anterior column as the direct pyramidal tract. Its fibres 
eross over in the anterior commissure. Both tracts connett with 
the cells of the anterior horns. ‘The entire traject of fibres frou 
the cortex cerebri to the anterior horns forms the roluntary motor 


the tegmentum, thence through the pons and medulla as the 


cross over, forming a “ sensory decussation,” and end in the nuclei 
of the colamns of Goll and Burdach; others ran in the formatio 
reticularis, pass down in the posterior and lateral columns, cross 





Fro, 14.—A, Connections of spinal cord with pons.and medulla ; N, nodal auctel; 
(0, olivary body ; PN, pons nuclei ; L, lemniscus ; 3 to 12, cranial quclel ; x, decussn- 
tou; ST, Sensory tracts; AFC, anterior fundamental columus; LPC, lateral fund. 
cobs; DC, direct cerebellar tract, 





over at various levels, and connect with cells of the pe 
horns, The cerebro-pontine tracts are described under Fig. 158, 
Architecture of Brain.—The relations of the ganglionic 
deposits of the brain with the cord and with each other cannot 
be deseribed in any brief way. But by the aid of the accom- 
Banying diagrams the student can, after some study of ordinary 
lescriptive anatomy, get an idea of the architecture of these 
parts. It is best to begin from below with the spinal cord, and 
show first the relations of its different columns to the medulla 


pons 
In Pig. 156 it will be seen that only the anterior and lateral 
fundamental colomns of the cord are eonnected with the gray 
tmatter of the medulla and pons. The motor and sensory tracts 
pass through it uninterrupted. The antero-lateral fundamental 
jumns connect with various deposits of gray matter in the me 
dolla and pons which are called nodal nuclei. These in turn are 
With the cerebellum and pyramidal and sensory tracts, 
‘There is a long band of fibres in the medulla and pons called the 


EE 
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jeaegece I tudinal bundle. It is an analogue of the anterior 
cecnental salen of the Ages and connects the eranial nuclei. 


above ganglia, 

Fig. 157 shows the relations of the spinal cord to the cerebrum 
and cerebellum. The pyrawidal tracts, having m crossed in, 
the lower medulla, go straight up through the capsule to 
the motor area of the cortex. 





Fin. $37.—Cosmnerios op Sritat Coup Wirt CeRRORUM AxD CRRMSMLLAIM, 
Motor tracts xo straight to cerebral cortex, Mosloro-internal and peirt Of postero: 
externa (sensory) tract» go to their nuclel, then to the cerebellum In part, to optic 
thalamus (and corpora quadrigemina 7) and lenticular nucleay aod cerebral cortex. 
‘The antero-lateral ascending tracts go wes formatio reticularis to optic Calamus and 
cortex. The direct cerebellartract to vermis and then via anterior cerebrat pediancle 
to opposite red sucteus and thalamus ‘The anlerior fundamental and lateral funda 
imental columns to pons and nodal nuclei aud to cerebellum. 








Pio, 19%,—Comsxortoss oF Conrons QuADKIOEMIs4 axo Optic THALASUR WET 
Omen Parra. OT, Optic thalamus ; CQ. corpora quadrigemioa ; RN, red nucheus ; 
8, Luys' body, or subthalamus ; SN, substantia nigra; ON, opti nerve; AN, scoms 
te nerve; 1, lemniscus : 80, superior olive. 


optic nerve and optic thalamus, external a body and 

oceipital lobes. The thalamus is connected to the spinal cord by 

the lemniseus, to the medulla and cranial nerves by the 

commissure, to the optic nerve and external geniculate r. tor 

the cortex of the frontal, parietal, occipital, and temporal 1 

to the corpora marillaria and fornix, and to the subt 

and lenticular nucleus. All its connections cannot be shown or 

oe bed; but it is the most richly connected ganglion of the 
rani. 

Pies 160 shows the relations of the corpus striatam to the 

ir 


It is connected with the spinal cord by the lone 
the red nucleus, subthalamus and thalanims, with the 
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sae, The pia mater ts 0 ich mph . 
woe pple of the brain 


spinal canal or berapidly taken en up ae a et phn 


here may be compensal increase o| ak he 
ease may accumulate in i arachns 
space, or the ioe ans these spaces being 
with each other 

THE Buoop ‘Surrry ov TIM Baar AND 178 MEMBRANES, 
—The vascular mipply of the seal np a ekull, and peter te 
from the external carotids; that » brain, and pin mater 
from the internal earotids and verteb: ‘The arrangement is 


shown here; 
Occipital, inferior meningeal, arteries. 
Poaartor auricular. 


Anterior, 
Externe | Temporal Middle. 


jpeeabeeee 





Aseendii gen gee? meningeal. 
repre eri teat le meningeal, still 
Anterior meningeal. 
rte NT 4 Middle corebral. 
wats Posterior communicating. 
ata ai 


Anterior 


from the Internal earotid and the vertebral 
ait snte. 





‘Flo. 102. —Snowise rae Aurenres ar Tae Base oy THe Buars. On the right 


side thy brain ts cut away, showing the cervhral arteries and the coarse of the pos 
terior cerebral. 


‘The cerebral arteries, anterior, middle, and posterior, are the 
three largest and most important. By their anastomoses 
cirele of Willis is formed. From the circle of Willis and the 


beginnings of the three arteries mentioned, several of 
vessels, six in all, are given off. They enter the base ‘ofthe brain 
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the 
arteries. 'Th is th it to be less 
hal eenlaieg 


in 

are surrounded by spaces called perivascular 
See nee ax lymphatic channels, The near lia calls 
send ‘ —— 


and mesial cerebral surface, flowing 
up. thee jeven | the capillaries and enters veins. Thence 
it para, and for the most part enters the longitu- 
most of the vessels enter Pie posterior portion of 
ina direction forward and upward, #.¢., against 
ans the sinus. The course of the blood current is, 
aherehieer¢ Meinaee both to gravitation and to the venous flow. 
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are very thin and without maseular fibres, Sonat 
aid from sn ofthe sentra atari ood from the ventricles 


thi or and inf ior longitudinal, 
Tener te peat ital ui cave caverninon, the oa my 





Fro. 164.—Rnowina Tie Necnootia Crus oF Tux Taarx, THEM RELATION TO THE 
Bi000-Veswnie ; ALao THe SeETENTACULAR Process or Tie Berrmeiial Cetee 
or Tie Larenac Vestiicn® (Makcu). A, Epithelial as tag Interal ventricle; 
4, process of saine ; 0, spider or nouroglla cell ; «, blood-veasel. 





potrosal. They carry blood for the most part in a direction from 
before backward, and convey iteventually to the internal j A 
Most of the blood of the convexity and mesial surface must 
pass into the longitudinal sinus, but there is a slight connection 
of some of the veins with the superior poem and 8i- 
nases. The superior longitudinal sinus also communicates 
with veins of the scalp und with the facial vein. Some of the 
blood from the mesial surface also goes to the veins of Galen, 
On the whole, however, the system of the convex and 
cerebral surface is a close corporation, the blood hay 1a ca) 
into the superior longitudinal sinus and toreular Hi 
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‘ t and oceipital sinuses, and f 
only see eae 
nuses : 


pee maitre ‘The amount of blood in the ein at any one 
time is only about one to two per cent of the total blood in the 
cireulation, or about four ounces (Ranke). 

- at ed tae A boasie), Sint 
and that of the vertebrals 5 mm. (Gerhardt).* a 


‘Tax Foxcrions or rx Bratx—Cereenan Locauization. 
—The brain Is the seat of conscious intelligence and mental actiy- 
ity. It has also control and direction of voluntary movements, 
it is the seat of instinctive acts, and it regulates in a measure the 
yasomotor, trophic, and secretory mechanisms of the body. 

The Lobes.—The prefrontal lobes, or that part 
of the brain in front of the precentral convolution, are concerned 
with volition and the power of self-control, concentration of 


part of the brain produce changes of character, Indicated by pee- 
vishness and irritability of temper, mental enfeeblement, lack of 
power to concentrate the mind or to control the acts or emotions, 

The Central Concolutions, Paracentral and Upper Parietal 
Lotnites.—This part of the brain is called the motor area, because 
it is concerned in the production of nervous impulses which cause 
voluntary motions of the body. Certain parts of this area are in 
relation with certain groups of voluntary muscles on the oppo- 
site side of the body. These areas preside not so much over sin- 
gle muscles as over those groups of muscles which act together 
in producing definite purposeful acts. The lower part of the 
central convolutions, known as the central operculum, fs a centre 
for movements of the larynx, mouth, tongue, and face. Above 
this area and about the middle third of the central convolutions 
is the centre for the movements of the shoulder, arm, hand, and 
fingers. Still farther up, near the longitudinal fissure, and extend- 


#4. Crichton Brown gives the last two diameters 28 and ¢2 mz. resywetively, 
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ing over into the mesial surface and back into the superior parie- 
tal lobule, is the area forthe trunk, hips, legs, fect, and toes. The 
base of the first and second frontal convolutions is the centre for 
movements of the head and eyes. The exact arrangement of 
theso centres, which have been determined by experiments upon 
monkeys and other lower animals as well as by clinical and sur- 
gical observations on man, is shown in the dia- 
grams, Probably the motor area is also the centre for the euta- 
neous sensations of the parts corresponding to the museular 
groups which it supplies, so that what is called the motor is really 
asensori-motor area, The motor area, when irritated by disease, 





produces parwsthesim and convalsive movements in the groups 
of muscles which it represents, Destruction of it causes not only 
a paralysis, but a certain amount of cutaneous anmsthesia, 

‘The various sensori-motor centres are not sharply limited, but 
lap one over the other, so that the motor area for the forearm, 
for example, extends over somewhat into that for the shoulder, 
‘The corresponding sensory areas are still more diffase, so that it 
takes a mach more extensive destraction of a certain area of the 
motor cortex to produce an anwsthesia of the arm than it does to 
produce a paralysis of the arm (Figs. 165, 168). 

Bilateral Representation.—Those muscles of the two sides of 
the body which act together have a double representation in the 
brain. For example, each group of museles used In inspiration 
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has a centre in both hemispheres; consequently, when one centre 
is destroyed no paralysis results, for the reason that the other 
centre continues its work. In the same way some of the muscles 
of the face, such as those for closing the eyes, have a double rep- 
resentation, and a lesion destroying the centre for the orbicularis 
palpebrirum on one side will not usually cause paralysis, because 
of the continued action of the centre of the other side. The 
imore perfect and habitual the associated action of the muscles of 
the two sides of the body, the more completely can one centre 
do the work of its associate. The best examples of the mus- 
eles having the double representation are the orbicularis palpe- 
brarum, the museles of the vocal cords, the muscles concerned in 





Fig. 196. —Te ComrmeaL Caxtuzs, 


and in respiration. The muscles of the viscera and 
blood-vessels have no known representation in the cortex of the 
human brain. 

The special sensations have a bilateral representation also; 
‘bat the more specialized the sense, the less can one hemisphere 
take the place of the other, 

Occipital, Parietal, and Temporal Lobes—Centres of Special 
Sense,—The special senses have two centres—the primary and the 
secondary. The primary centres are connected with the ganglia 
at the base of the brain; the secondary centres are situated in 
the cortex. 

‘The primery centre for vision is in the posterior part of the 
optic thalamus, the external geniculate body, and anterior cor- 
pora quadrigeminn, The secondary centre is situated in the 
oceipital lobe, and particolarly opon its mesial surface and in 
that part known as the cuneus. Each occipital lobe is the centre 


— 
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eae oe ay ll baw, bet ie thought to be at the 


in the inferior parietal 
ories of written language is in the angular gyrus, extending back- 
‘ward from there into the occipital lobe. The centre for the audi- 
tory memories of spoken language is in the posterior part of the 


convolution, In. people all the memory centres are 
in the left cerebral hemisphere; in left-handed people they are in 
the right The desftuction of these memory centres 


it Ovale, Corpus 

ree on beaten different parts and centres of the 

brain are connected together by the associating tracts and with 
lower levels by the projection fibres. The simpler and less devel- 
oped centres of the two halves of the brain are closely connected 
by fibres that run chiefly in the corpus callosum, The more 
highly and less simple in function a centre, the less 
close is its commissural connection and the more independent is 
one-half of the brain from the other, Thus the centres for the 
toverments of the thorax in respiration are closely bound with 
each other; those for the purposeful movements of the hands less 
so; those for receiving visual impressions are almost independent; 
and the centres for the memories, which are still more highly 
specialized, are practically entirely independent. We infer that 
the higher mental functions, therefore, work either in one cere- 
bral hemisphere or in the other, and that the two halves of the 
a ela each other in much of the higher 


‘The corpus ae is the great commissural tract connect- 
a betphieres and their respective centres. 
‘The anterior commissure does some of the sume work, being 
more specially connected with the function of olfaction. The 
commissure has comparatively few bilateral connecting 
fibres, its function being more to connect the thalamus with the 

eranial nerve nuclei and other centres below, 
The Corpus Striatum.—This ganglion is in close relation with 
‘the cerebellum and with nuclei in the pons. It is also in connee- 
tion with fibres that come up from the musele-sense tract, in the 
spinal cord, Its functions are therefore probably connected 
and purposeful movements. Destrue- 

ar 
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tion, however, of this ganglion in the human brain produces no 
definite symptoms, and local lesions of it cannot be diagnosti- 


by its 
projection fibres with the frontal, parietal, serena 
poral cortex. ‘The fibres that go to the occipital cortex are con- 
neeted with the optic tract, and have to do with the function of 
vision. The fibres that go to the temporal lobe are connected 
with the auditory tract, and have to do with the function of hear 
ing. The optic thalumi seem to have some relation to the ex- 
pression of emotions, In cerebral paralyses in whieh they are 
involved, the patient cannot involuntarily express joy, grief, ete. 
Lesions of the posterior part of the thalamus will produce par- 
tial blindness. Other than this, lesions of the optic thalamas 
produce no definite symptoms which enable us to make a local 
dingnosis. Disturbances of hearing have not certainly been 
traced to lesions in the thalamus. It is thought to be a primary 
eentre for sensations of touch, muscular sense, and perhaps for 
smell and taste, but no definite facts in human pathology have 
‘ax yot satisfactorily proved this, Lesions of the thalamus some 
times produce various forms of mobile spasm, but these are gen- 
erally attributed to irritation of the fibres of the internal capsule, 
which go close to it, Hence, aside from disturbances of vision, 
the optic thalamus also must be considered elinically a Latent 
tegion. 

The Corpora Quadrigemina.—The anterior tubercles of the 
corpora quadrigemina, together with the external geniculate 
bodies, form part of the primary centres of vision. The anterior 
tubercles, however, have more to do with reflex movements of 
the pupil and ciliary muscles than with the actual visual fune- 
tion. The posterior tubercles of the corpora quadrigemina and 
the internal geniculate body are thought to be connected with 
the auditory nerve. They also appear to receive some fibres from 
the cerebellum; hence their injury or disease produces some die 
turbances in equilibrium and possibly in hearing. Owing to the 
fact that the nuclei of the third nerves and the red nuclei Le be- 
neath the corpora quadrigemina, lesions of these latter produce 
irritations and paralyses of the third nerve, disturbances in equi- 
librium and forced movements. Lesions in this neighborhood 
sometimes cause somnolent and stuporous states, 

The red nucleé are connected with the anterior cerebellar 
peduneles on the one hand and with the lenticular nucleus and 
optic thalamus on the other, and are concerned in securing equi- 
librium and the adjustment of the body in space. 

The Cerebellum.—The cerebellam is connected with the pons, 
the cerebrum, and spinal cord. It sends impulses through the 


aa 
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middle peduncles to the gray matter in the pons, and thence 
down into the antero-lateral columns of the cord. It sends im- 
pulses to the olivary bodies, and thence up tothe great ganglia at 
the base of the brain, and finally it sends impulses through the 
anterior peduncles, which cross over, enter the red nuclei, and 
connect with the thalamus, corpora striata, and perhaps with the 
cortex of the parietal lobe. It receives impulses from the cortex 
of the frontal, parietal, occipital, and temporal lobes, which go 
down into the pons, connect with nuclei there, and thence pass 
up into its hemispheres. It also receives impulses from the 
spinal cord, through the posterior peduncles, There is therefore 
& nervous cireuit between the cerebrum, brain axis, and cere- 
bellum, impulses pass down from the cerebral cortex to the pons, 
thence to the cerebellum; and 


sal ganglia, which act as its end- 
organ (Fig. 167). The eerebel- 
lar influences directly affect the 
spinaleord but little. Thecere- 
bellum nas undoubtedly power 
-of securing purposeful move- 
ments and of enabling us to 
Keep our equilibrium and 
maintain our relations in a a : 

7 —SnowiNG Tee RetarioNs OF 
Tie fe the part whieh in an ig TRxCzmazucn vom xoOsoana a 
4nost important in doing this . 
work. Lesions of the lateral lobes or hemispheres produce few 
direct symptoms, and they are called latent regions. Injuries of 
the median lobe, however, produce disturbances in equilibrium, 
forced movements, and a peculiar form of inco-ordination in gait 
which is known as cerebellar ataxin. Lesions of the middle 
pedaneles produce forced movements also, the forced movements 
being either toward or away from the side of the lesion, accord- 
ing as it is an irritating one or a destructive one, 

The pons varoti? contains some of the cranial nerve nuclei and 
collections of nerve cells which are connected with fibres from 
the cerebral cortex on the one hand and the cerebellum on the 
other, It also contains the long tracts of nerve fibres that pass 
from the ceretram down through into the medulla and spinal 
eord and transverse tracts of fibres which connect the two hemi- 
Spheres of the cerebellum. Lesions in it cause disturbances in 
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function of the cranial nerves and of the motor, sensory, and 
commissural tracts, ——_ 

‘The medudla oblongata contains centres of the cranial nerve 
nuclei, and in it also are various reflex and antomatic centres con- 


cardiac rhythm, e secretion. 
Tho teary: bodies are ooineitel it ae ae 
‘basal ganglia, but not with the spinal cord. pass 


produce no special and distinctive phenomena in man. These 
Tre the preter park of tha teniparal abe ot Qs Suit Saati 
portion of the temporal lobe on the left side, A part of the in- 


with certain mental functions, but lesions here often | 
symptoms, and may be to a certain extent as latent. 
The corpora striata, optic thalaml, portions of the centrum 
ovale, and the two lateral hemispheres of the cerebellum are 
Intent areas, z 

Braw Weicut—The aes weight of the male brain 

i le, 1: Stele ‘ 

» Sex, Face, and intelli and with anumber: 

ie average weight of brain at birth is 327.8 A 
coe Ty til she sige of oan why 


seven, then very slowly up to the of sixteen to. le 
‘Re about the pase eae five in man and Jocerrnaee 
Suiloae weigit blow a a it 
about 120 gm. (4 et . « 


sesh thetrain welghtorman is sbouEse very 
oe in we ol er al 7 a 
extremel: Pest 





little iH ae aera LenS \y nee. 
w more in the civilized races, 
tain of the civilized races ; the brains of Ger- 
man, an weigh more than those of and 
eat Sone st the African and Ata ee eae the 
smallest brains, the average negro 060 heals SR 
testa regns Lee hat ey in man or 900, gin tn woah ‘woman, it 
is called a microcephalic brain; if the weight ih abora am. in 
man or 1,345 gm. in womnn, it is called a mi brain. 
Brain'weight has a certain relation to intelligence, whieh is 
See however, Gatto! es Among ig oe men of more 
t AD ASTRO intel the percentage ol lange brains woud 
bout 25, whereas the percentage of Jarge pa tes 
of ordina on or low intelligence would be not more than 4 or 5. 
In estima ay the im ce of brain weight, one must 


the height, the weight or volume of y, muscular inass, and 


* J, C. Brown finds that after making all allowances, woman's traia weighs about 
one Ounce less than man's, 
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area; these are called the somatic factors. The fol- 
ioe for taeeralh has Deen laste by Snell for estimating the 
power of different animals: 


H 
= rd 
otek IES represents th ical factor or the amount 


sntelligenon, the rail) we Se et weight, 8 the 
patie he somatic fi as bee! to be for 
Apri ing this bapa ae find that, ex- 
nat Aiea igence of man Is 0.87; woman, 
86; the: 0.42; the rabbit, 0.59; the 0.187 to 0.09, 

ive ‘ht of different parts of brain is about as 
follows tal B 


‘The depth of the primary fissures is not quite an inch (20 to 23 


are one thousand two hundred to two thousand million 
cells in the eectren) and about ten million large cells in the 
cerebellum (Meyne 
About one tailtion cells to a square centimetre is the estimate 
of Engel. 


PRESERVING AND Curtinc THE Braty. 


The brain should be placed in a gallon of  24-per-cent solu- 
Hon of bichromate of potash. This taust be changed daily for a 
week, then twice weekly for a fortnigh' 
in tho solution for three or four months, a few crystals of thymol 

added. After about three months place the brain in 95% 
In a few days it will be ready for cutting. 

es the fresh or preserved brain for the purpose of lo- 

Ceoyel remnve' ts the ayia medulla, and cerebellum, 
sections in accordance with 

Pe 168). ‘ae sectional views exposed are shown 

in the following series of cuts, which are upon those of 
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Fro. 168.—Snowrso Tire Porers At Warcu THe Sections axe Mane. a, 0, Hort 
zontal line from base of frontal to base of eecipital lobe; A, wertioal section Uevagh 
middie of third frontal convolution ; B, through operculum, o; C, through superior 
pnecentral and lower end of Itolandic fissures ; D, through re and posterior end ot 
Sylvian fieure : E, through angular gyrusand anterior cccipltal flaware ; ¥, Uhroucks 
parteto-oceipital flemre, If should be about halfway between Anand C; E halfway 
between Dand F. (See Figs, 103-174.) 





Fro, 109.—Sxcer10% Tamoven Lane A, Fy, 168 
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Fro. 171.—Secrox Tuzocom Loe C, Fro. 165, 








¥19, 173.—Beovion Taxocon Lise E, Fig. 108, 
F 


Fie, 174.—Srorioy Tanove Live F, Fro, 168. 
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Fo. 178—Sectiow Tonoven Love E, Fro. 168, 
F 





Mio. 174.—Seov1os Tanova Live F, Fro. 108, | 








CHAPTER XVIL 


DISEASES OF THE BRAIN AND ITS MEMBRANES. 
GENERAL Symproms. 


Tr will add to the intelligibility of descriptions of brain dis- 
eases and their symptoms if one first makes himself familiar with 
certain general symptoms that underlie more or less nearly all 
organic disorders of this organ. Symptoms due to disease of the 
brain may be placed in four classes: first, general symptoms of 
brain irritation; second, general symptoms of brain pressure; 
third, symptoms of focal irritation or destruction; and, last, those 
due directly to the pathological process itself. 

‘The symptoms of brain irritation are headache, vertigo, vom- 
iting, mental irritability, insomnia, peculiar feel- 
ings of fulness and pressure about the head, noises in the cars or 
in the head, tenderness about the scalp, and in severe cases con- 
vulsive symptoms and delirium. 

‘The symptoms of brain compression are headache, vomiting, 
mental hebetude or dulness, perhaps some form of paralysis, con- 
tracted pupils, and eventually coma. With this there is often 
constipation and retracted abdomen, 

‘The symptoms of brain irritation are often, perhaps usually, 
associated with ahyperemis. The symptoms of brain eompres- 
sion may be associated with anemia or mdema, and often in states 
of malnutrition, where the brain is impoverished, the symptoms 
resemble much those of compression. Pressure symptoms and 
irritative symptoms often lap one into the other, and they cannot 
always be sharply distinguished. 

Foeal symptoms depend almost entirely upon the location of 
the particular lesion. If it is in a motor area, focal symptoms of 
irritation would be spasmodic phenomena, such as convulsions, 
If the lesion were destructive, the syinptoms would be those of 
paralysis or anwsthesia. 

‘The symptoms due directly to the pathological process itself 
may be very slight. Thus in case of a tumor of the brain, the 
symptoms are mainly cansed by pressure, irritation, and local 
disturbance of certain special parts of the brain. Insappuration, 
however, the process itself may produce general symptoms sveh 
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pertaining on the one hand to motor disturbance and on the 
other hand to sensori-motor disturbance. f, 
Hemiplegia.—Hemiplogia is a paralysis of one-half of the body, 


reached. It is usually caused by tannars growing atc 
the brain, but it may be eaused by a slowly developing pateh of 
sclerosis, which sclerosis may bein tam ony a eee 
sclerosis. Further deseription of the 
will be given wasloe the had 0 Seal asahaa sara 
Aphasio,—Aphasia isa disease of the Secolky Same and 
it has a number of varieties, in accordance with the 
part of the brain involved and the particular portion of the 
mechanism of this faculty that is destroyed. By the faculty of 
language we include the processes by which we hear, see, and at 
the same time appreciate the meaning of symbols. It includes 
also the faculty of expressing to others, by voice, writing, or ges 
ture, our ideas, It has therefore a receptive side and an emissive 
side. We may havo lesions in the brain whieh destroy that part 
of the language faculty concerned in our power of seeing and 
understanding written words or the gesture language. In read- 
ing understandingly one sees cortain words; these words revive 
certain visual memories connected with past pereeptions, Thus 
one sees the word * book ;” this suggests to him past memories of 
form, color, tactile and other sensations associated with the past 
perceptions of books. There is acertain centre in the brain where 
these visual memories for letters and words are located. When 
this centre is destroyed the memories aro destroyed, and the 
word “book” or any other written word conveys no meaning. 
The patient can spell out the letters, he can see the letters, but: 
he cannot read any more than if he had never been tanght. The 
condition is known as alexia or word-blindness, Again, a person 
tnay have learned to associate certain gestures with definite ideus, 
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‘as the motion of carrying a glass to the mouth with that of drink- 
‘ing, or the motions of using a knife and fork with that of eating, 
or the motions of the deaf-and-dumb alphabet with certain 
‘words and ideas. These memories of gesture language are located 
in certain regions; and when they are destroyed the patient is no 
longer able to understand gestures or the sign language. This 
condition is known as aprawxia.* Both apraxia and alexia are 
forms of aphasia which come under the general head of mind- 
blindness. A person hears certain words, as, for example, the word 
“knife.” This conveys to him a certain idea of the form, color, and 
other properties associated with knife. The memories associated 
with the auditory perception of different words are stored up in 
& certain locality which is the centre for auditory memories, 
When this centre is destroyed the person hears spoken words, 
but they convey to him no meaning, All that it said to him 
sounds as if it were in a foreign language: he hears, but he does 
not understand, This condition is known as word-deafness. So 
tmuch for the receptive or sensory side of language. i 

In communicating our ideas, we speak, write, and make ges- 
tures, In speaking we make use of the organs of articulation, 
and this use involves the fine adjustinent of a delicate museniar 
apparatas, In the act of expressing ideas we have to bring into 
play the memories of the past muscular movements of this artic~ 
ulatory mechanism. These movements were learned by a slow 
and painful process during infaney. After the power of speech 
is acquired, the mechanism works readily and almost automat- 
ically because we only have to send a stimulus to the centre 
which presides over the stored-up memories of the impulses to 
properly innervate the mechanism of speech. There is, there- 
fore, a centre for the memories of the movements of articulation 
—a centre which is of course closely connected with the motor 
areas that directly innervate the larynx, pharynx, and oral and 
facial muscles. When a lesion destroys this centre for speech 
tmemories, a person is unable to reproduce the words necessary, 
for expressing an idea; for example, he sees a knife, he knows 
what it is, but the memory of the motions necessary to express 
the word “knife "ix gone. To him it seoms that the name is gone, 
and that is the common way of expressing it. He cannot say the 
word “knife.” The patient may wish to express the idea of pain. 
He feels the pain, he knows that he has pain, but he cannot re- 
vive those motor memories which are concerned in expressing the 
word “pain ;" he cannot tell, therefore, in words yhat is the mat- 
ter with him. When # person is thus troubled, he is said to have 
form of motor aphasia for which the particular name given is 
aphemia. In the same way there is a centre for the memories of 
the muscular movements concerned in writing; and whew a lesion 
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destroys this centre the patient is unable to write, though he 
muy be able to speak. This condition is called agraphia. Fi- 
Bally thints fo i cunstrey less sell Calin) Sites Enero ee 


‘Sensory Aphasia, ‘Motor Aphasia, 
Mind-blindness, | Alexia: peacind 
Word-deatness, Aminia. 
Minddeatness, | Y todeatness, 
‘Paraphasin, 


‘There is also a form of aphasia in which the patient misplaces 
words, often to an extent that makes his speech somewhat ineo- 
herent. This is called paraphasia, and is due to lesions which 
destroy some of the associative fibre-tracts connecting the special 
centres for language. Practically we often find mixtures of motor 
and sensory aphasia, or we have a motoraphasia with paraphasia. 
Patients may also lose the power of expressing themselves by 
ordinary speech, but may be able to use signs; they may not be 
able to write voluntarily, but can write to dictation; they may 
not be able to read directly, but can do so when they trace ont 
the letters with a pen. These different forms are due to lesions 


which destroy various connecting tracts as well as certain of the | 


centres. The commonest form of aphasia is the motor aphasia 
in which there is aphemia and agraphia; that is, loss of power to 
speakand write, This may not be complete, and then there will 
be with the motor aphasia some paraphasia. 

In examining a patient who has aphasia one should note the 
following points; Whether he can speak, a objects, repeat 


read by tracing letters with the pen, read words that he has 
written himself; whether he can understand spoken language or 
gesture language; whether he can appreciate the nature and ase 
of objects. At the same time he should also be tested for hemi- 
plegia, deafness in each ear, acuity of vision, hemianopsia, and 
hemianwsthesia. 

The location of lesions in the various forms of aphasin has 
been made ou{ with considerable definiteness, The lesion in 
aphemia is in the posterior part of the third left frontal convo- 
Intion or Broca’s convolution; for agraphia, sometimes in the 
base of the second frontal convolution, sometimes in the angular 
gyrus. For gesture language there is no known centre. The 
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lesion in word-blindness and apraxia is in the angular gyrus, ex- 
tending back into the occipital convolution. The Jesion in word- 
deafness is in the posterior part of the first temporal and upper 
part of the second temporal convolution. In right-handed peo- 
ple the lesions are always on the left side; in left-handed people 
on the right side (see Fig. 165), 


MALFORMATIONS OF THE BRAIN AND ITS ENVELOPES, 


Congenital malformations of the aaa are of little practical 
importance, for in most cases the monsters cannot live and in all 





Fro, 175, —Aceaxta. 


cases they are better dead. 1 shall simply give a brief enumera- 
fiom of the important forms, 
Anencephaly, 
Abnormalities eee ly. 
of the brain. poems coe malformations of parts, «g., Cy- 


Anence is always sin with acrania. In anencephaly 
Pesci edit ark: of th the basal ganglia me be present. In 
such case the child can live a short time (Fig. 1 
ly is often an artificial condition, It will be de- 
seribed later. 


In eyclopia there is an undivided anterior cerebral vesicle; 











334 DISEASES OF THE NERVOUS SYSTEM. 
the orbits Sere eo AraC PAYISY, eo See a 


sre (Wie 17). 
n acrania there is usually anencephaly. 
Saningoosie is « hernia of the brain Ss pgeabe sh be rn 
and dura through a cleft in the skull, In the 





Fra, 170,—Crovorta. 


brain also protrudes. Both these forms in the 
occipital regio and almost invariably in the bigotry In 
hhydrencephalocela there is a sac with fluid contents. 


DisKASKS OF THE MEMBRANES OF THK BRAIN. 


The diseases to be considered ander this head are ansmis 
and hyperwmia, inflammation of the dura mater or pachymenin- 
gitix, and inflammation of the pia mater or leptomeningitis, 

AN2ZMIA AND HYPERA‘MIA OF THE MEMBRANES OF THE 
Brarw.—Anwmia of the membranes of the brain is a condition 
that cannot be separated from anemia of the brain substance, 
and will be considered in connection with it. Hyperemia of the 
brain membranes, so far as it relates to hypermmia of the pia 
mater, must also be considered in connection with hypermmis of 
the brain tissue. Dural hypermia, or congestion of the dara 
mater, is a condition which occurs as the result of injuries, sun- 
stroke, and of certain infective poisons, especially that of syph- 
ilis The symptoms are those of pachymeningitis of the slight 
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tainly of pain, occasional attacks of vertigo, and sensations of 
fulness about the head, The treatment is that for the beginning 
stages of a meningitis. 

INFLAMMATION OF THE DuRA MATER OR PACHYMENINGI- 
vis ExTERNA,—It has been the custom to describe two forms of 
pachymeningitis, the external and the internal. Internal pachy- 
meningitis, or hematoma of the dura mater, is properly a hemor- 
ee eae eee under the head of Dural Hemor- 
rhages. A true inflammation confined to the internal surface of 
the dura alone is of extremely rare occurrence. 

Pachymeningitis externa is a disease that involves, at first at 
least, the outer surface of the dura, and Is usually of surgical 
origin and interest. 

Btiology.—Accidents, injuries, curies of the petrous bone in 
mastoid disease, of the ethmoid bone in ozana, necrosis, syphilis, 
and erysipelas are the usual causes. 

‘The symptoms are local headache, fever, delirium, sometimes 
even convulsions and paralysis, In the severe cases the disease - 
has usually extended and Involved the pia. Pus is generally 
formed, and burrows between the bone and dura. Thedisense is 
recognized mainly by the discovery of the local eause. 

‘The course is acute or subacute. 

‘The freatment is n surgical one. 

INFLAMMATION OF THE PIA MATER on LEPTOMENINGITIS, 
—Inflammation of the pia mater has the following types: simple 
meningitis due to some infection, epidemic cerebro-spinal men- 
ingitis due to a specific general infection, tubercular meningitis, 
and syphilitic meningitis. 

All these forms of meningitis may be either acute or chronic; 
the chronic form being usually simply a sequela of the acute, 

AcurEe Saris Levromextxoiris.—Etiology.—Acate lepto- 
meningitis is always due to an infective process reaching the cer- 
~ebral membranes usnally directly from without, but sometimes 
through the blood. The so-called @dematous inflammation of 
aleobolism and inanition is the only exception. The most eom- 
Mon soarce of infection is disease of the middle ear and mastoid 
cells Disease of the frontal sinuses and upper nasal passages; 
operations on those parts; disease, injuries, and fractures of the 
cranial bonés—are also common causes, Pneumonia is the most 
frequent infective disease in which the pyogenic organisms are 
carried by the blood. After this come py#min, septicemia, vari- 
ola, scarlet fever, more rarely endocarditis, empyema, rheurmn- 
‘tism, measles, typhoid fever, and mumps. Oceasionally a brain 
abstess reaches the surface and sets up a meningitis. Insolation 
can of itself not cause it. The disease is more frequent in males, 
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and is distributed through ail ages of life, though it oceurs 

oftener in the young, , 
Symptoms.—The symptoms In the various types differ some- 

what, but have a general similarity. They are to be broadly 


slight 
strabismus, ptosis, or facial palsy, may occur. The fever is irreg- 
ular in conrse and not high—101* to 108", The pulse is usually 


enod and sometimes irregular. The bowels are constipated; the 
urine small in amount and sometimes albominous. 

In the paralytic stage the patient becomes stupid or coma- 
tose; there is still some rigidity, except in the very last stages. 
‘The abdomen fs still greatly retracted, the pupils may now 
dilate, the skin become moist, and the patient's bowels and blad- 
der move involuntarily, Death now oceurs in one or two days 
asa rule, 

When the disease is mainly on the convexity of the hemi- 
spheres there is more delirium, convulsive and paralytic troa- 
bles; when confined to the base there is less delirium, while 
paralysis of cranial nerves, optic neuritis, vomiting, and retrace 
tion of the head are commoner or tore prominent, 
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Course end Duration,—The disense may begin suddenly, and 

the patient pass at once into the comatose state, dying in a few 
days. Usually the process lasts one or two weeks; it may be 
prolonged for several weeks. 

The prognosis is very grave, but it is less serious than in tuber- 
eular meningitis and more serious than in the cerebro-spinal 
form, 


‘The diagnosis is based on the presence of an exciting cause, 
such as disease of the ear or nose, trauma, infective fevers, and 
upon the presence of the symptoms given. It is usually easily 
recognized, the main difficulty being to distinguish it from taber- 
cular and cerebro-spinal meningitis, 

-—The disease is a fibro-purulent or puralent in- 
flammation. Tt involves usually the base more than the con- 
vexity, but the reverse may happen. The ventricles are often 
involved and may be independently inflamed. There are de- 
scriptions, therefore, of simple basilar meningitis, meningitis of 


optic chiasm, and at the posterior and under surface of the cere- 
bellum and the sides of the pons. It may lie only in the sub- 
arschnoid cavity, but usually the arachnoid and sometimes the 
dura are implicated. There is increase of fluid in the ventricles 
and arachnoid cavities, and this flaid may be turbid. The sur- 
face of the ventricles may show an inflammatory process 
The micro-organisms found in meningitis are the pneumo- 
coeens, streptococcus pyogenes, intracellular diplococcus, the 
are haeliek ack @ bacillus resembling that of typhoid fever, 
Still others have been described, and the process is apparently 
a mixed infection, though the pneumococcus is found oftenest. 
Treatment.—Prophylaxis is the most important measure, as 
there ix no specific treatment. Chronic disease of the ear and 
nasal sinuses should be attended to, and injuries of the skull 
treated with the strictest regard to antisepsis. The patient 
should be kept quiet, a dose of calomel given, and small doses of 
iodide of potassium administered at frequent intervals, An ice 
peer erie tothe head and hot applications to the feet. 
Hot poultices along the upper spine are useful. Opinm must be 
given for the pain, if needed; and antipyretics or phenacetin 
sometimes answer, in n measure, The internal use of iodoform 
has been highly recommended, gr. vi. to gr. xij. dally; shaving 
the head and rabbing upon it an ointinent containing 20¢ iodo- 
form, then covering the scalp with an oiled-silk cup, is a treat- 
ment highly spoken of. Surgical intervention is sometimes justi- 
fiable. 





338 DISEASES OF THE NERVOUS SYSTEM — 


Errpric Cergero-Srivat MeNLNGrtis (SPOTTED FEVER). 
—This is an acute infective disorder and is Lae er 
micro-orgunism. It has certain peenliar clinical characteristics 
which lead us to describe it separately. Anatomically the changes 
involve the spinal membranes as well as the cerebral. 

Btiology.—The disease most frequently attacks children, but it 
may occur at anyage. Males are affected rather more often than 
females. It prevails in the form of epidemics which affeet eold 
and temperate climates especially, and which travel from one 


most frequently develops during the winter season, ‘and attacks 
persons who are living in crowded houses, tenements, or barracks 
It is slightly contagious. One attack does not confer an immu- 
nity against a second. 

Symptoms.—The general appearance of a person attacked with 
the disease is that of one who has been poisoned by some agent 
which is extremely prostrating to the whole system and at the 
same time one which has a specific inflammatory effeet upon the 
meninges of the brain and spinal cord. When the disease is rapid 
and malignant, the patient seems to die of an acute toxmmia be- 
fore any inflammatory process has time to develop. In milder 
eases and those of longer duration the prostration is less, and the 
evidences of inflammation of the meninges then develop tn the 
typical way. The disease may begin with prodromal symptoms 
of malaise, discomfort, pain in the neck, vomiting, and headache, 
As it develops, the headache, accompanied with giddiness, in- 
creases, pain and stiffness in the neck become more violent, pains 
run down the back and radiate to the limbs; there is 
and delirium in many eases is marked, The skin is hyperce 
thetic, the pulse rises to 120 or higher, the temperature varies 
very much and is usually raised to 103", 104°, or even more, The 
bowels are generally constipated, In most cases there develop 
cortain skin eruptions, usually in the form of purpurie spots; 
herpes, articaria, and erythema are occasionally seen, "These 
eruptions vary very much in different epidemics; the 
spots are the most {important from a diagnostic point of view, and 
have given to the disease the name of spotted ferer. As the dix. 
ease progresses the symptoms of irritation and pain give way to 
those of somnolence, stupor, and paralysis, Optic neuritis, aeoas- 
tic neuritis, and inflammation of other cranial nerves take place, 
and paralyses of the limbs may be added. 

‘The disease may run a short and malignant course, killing the 
person in a few hours or one or two days. In moderate cases it 
lasts about. two weeks. A large number of different varieties of 
the disease are described, such as the abortive form, falminating 
form, and typhoid form. ‘The disorder is often complicated with 
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pneumonia and bronchitis, less often with inflammation of the 
Joints and serous membranes. The disease often leaves very seri- 
ous sequels, the most important being deafness and spinal irrita- 
‘tion or chronic spinal meningitis. A large proportion of deaf- 
mutes owe their affliction to this disease. 
Pathological .—In the very acute cases the post 
aortem shows nothing but the evidence of very severe blood- 
Tn the milder and more chronic cases an inflarnma- 
tion fuvotving the pia and arachnoid of the brain and cord is 
found. This inflammation is fibrinous or fibro-purulent in char- 
ee cia Ges wee eet 
material. Bacteriological researches show that 
RAs apatiT gaits ins Ereasors on & vootine maceooenscied 
which is apparently very much like that which causes pneu- 
monia. 


‘The diagnosis is based upon the history of an epidemic of the 
disease being present, upon the presence of the ordinary symp- 
toms of acute cerebral and spinal meningitis, sach as headache, 
delirium, retraction of the head, the sunken abdomen, hyperss- 
thesia and pains; finally, the presence of the peculiar parpuric 
‘spots or of herpes of the face will enable one to make a positive 
diagnosix, One must learn to distinguish the disease from typhus, 
tetanus, uremia, pneumonia, and from the other forms of men- 
ingitis, the tubercular. The diagnosis is often made 
difficult by the fact that cerebro-spinal meningitis may oceur in 
a sporadic form, and it is well known that after a community has 
been once visited with an epidemic, these sporadic cases are 
liable to crop up from time to time for many subsequent years. 
‘The sudden onset of the disease, the spinal symptoms, the skin 
eruption, the absence of history of injury or of evidence of tu- 
berculosis will usually enable one to recognize the disorder. 

‘The prognosis varies much with the epidemic, but the disease 
fs always a serious one. The mortality ranges from twenty to 
eighty per cent: it is worse when the disease comes on suddenly 
and severely, with early coma, It is better in persons over the 
age often. Cranial-nerve complications are unfavorable, in that 
they are apt to leave permanent deafness. Severe spinal com- 
plications are apt to leave their mark in the form of a chronic 
meningeal trouble. 

Treatment.—There is no specific remedy for the disease, and 
the ordinary antiphlogistic measures such ax mereury and iodides 
are of less value than in other forms of meningitis. The patient 
should be given sustaining food, and everything possible should 
Be done to counteract the depressing effects of the toxemia. 
Opium or morphine internally, chloral, digitalis, quinine, ben- 
zoate of sodium and salicylate of sodium, and alcohol are the 
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cars oi which have been specially recommended. Warm baths 
moist applications, and leeches have all been tried with 
Spree 
TUBRRCULAR Mmwinertis (Acvrk HyDROCRPHALUS).—Ths 
is a form of meningitis due to infection with the bacillus tuber- 


symptomatologically, in the presence of prodromata and a ‘more 
irregular course. 

Btiology.—Tubercular meningitis occars chiefly between the 
ages of two and ten, sometimes in infancy, rarely in adalt life, 
very rarely after the age of fifty. Males are rather more subject 
to it, A hereditary history of phthisis, a scrofulous diathesis, 
bad hygienic surroundings, and the presence of tuberculosis else 
where in the body predispose to it. Tuberculous milk, the erup- 
tive fevers, especially measles, blows on the head, and great emo- 
tional excitement appear to act as exciting canses. 

Symptoms.—A knowledge of the prodromal pers dent meld 
cially Important, These are paroxysmal and intensely severe 
headaches and darting pains in the head, vertigo, loss of appe- 
tite, explosive vomiting without nausea, the vomited matter being 
usually colorless and watery, constipation, an altered disposition, 
and irritability. The tache cfrébrale or cerebral macule, more 
rarely ptosis and facial paralysis, may appear éarly. The pro- 
dromal stage often lasts, with remissions, three or four weeks 
When the disease sets in there is more persistent headache; vom- 
iting, fever, and the other symptoms of meningitis already de 
seribed appear. The irritative stage gradually passes into the 
paralytic and comatose, Death occurs in two or three weeks, 
In infants the disease often runs a very obscure course, the pa- 
tient showing chiefly symptoms of brain compression, 

Pathological Anatomy.—1n rapidly fatal cases, with severe 
symptoms, there may be only an intense congestion of the brain 
with numerous miliary tubereles in the pia mater at the base and 
over the convexity. Here we must assume that a bacillary toxine 
causes the symptoms. In most cases there are decided deposits 
of tubercles at the base, with fibrinous it deposits 
about the optic chiasm, along the fissure of Sylvius, at the sides of 
the pons and elsewhere. Miliary tubercles are seen scattered 
over the convexity and in the choroid plexus and ventricles 
Thoy are generally found in the spinal membranes also, especially: 
over the cauda equina. The tubercles lie beneath the pia sar 
rounding the small vessels. They may coalesce Into lange tuber- 
cular nodules, There is usnally an increase in the arachnoid 
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Auid, and in mosteases an increase in the ventricular fluid, Some- 
what rarely there is very great distention of the ventricles and 
compression of the conyolutions, This condition used to be 
called aculehydrocephalus. Small spots of softening may be seen 
from obliteration of the vessels by the tubercles. The bacillus 
tuberculosis is found in the tubercular nodules. 

Diagnosis.—As regards the form of the disease, this is based on 
the hereditary history, the age, the existence of tuberculosis of 
the lungs or other organs, and the peeuliar prodromata of the 
disease, Occasionally tubercles can be seen on the choroid, 

Prognosis.—This is usually absolutely bad, yet post-mortem 
observation of cases dying with practically no inflammatory 
change makes it seem possible that the disease might be checked, 
and a good many cases are reported where it apparently has 
been. Some of these are, however, probably cases of hereditary 


Treatment,—So far as now known, this is not different from 
that given under the head of meningitis elsewhere, It seems, 
however, as if in time some anti-toxine may be discovered which 
will cheek the progress of the poison and the development of the 
tuberele; meanwhile the best thing to do Is to give small doses of 
iodide of potassium at frequent intervals and use symptomatic 
treatment. 


Curoxic HypRockPHALvs. 


‘This is a disease mainly of infancy, characterized by a gradual 
enlargement of the head, with mental deficiency and symptoins 
of brain irritation caused by an accumulation of fluid in the 
ventricles of the brain. 

‘The old term “acute hydrocephalus" meant an acute inflam- 
mation with effusion, but the name is not needed and fs best 


dropped. Chronic hydrocephalus is not an inflammatory pro-’ 


cess, but one due to mechanical causes or to defects in structure 
or nutrition. The fluid always accumulates in the ventricles of 
the brain; henee chronic hydrocephalus is always internal. The 
so-called external forms of hydrocephalus are inflammatory or 
else are secondary to meningeal hemorrhage or brain atrophy. 
Chronic hydrocephalus is almost always a disease of infancy and 

isgenerally congenital. Tt may. however, be acquired. In speak- 
ing of chronic hydrocephalus, we refer to the chronic internal 
congenital disease, 


Btiology.—Four out of five cases begin at birth or within the 
first six months of life. Syphilis (J. Lewis Smith), alcoholism, 
lead-poisoning in the parents, and some unknown family taint 
predispose to the disease. Poverty and poor nutrition and rick- 
ets are also factors. 
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Symptoms.—The head may be so large at birth that Instra- 
mental help is needed. More often the parents notice a gradual 
increase in the size of the child's head, beginning soon after birth. 


while the face does not grow much and the result is to givea 
triangular shape to the hend. It may measure twenty-four, 
twenty-seven and one-half (Minot), thirty-two (Bright), and even 
forty-three inches (Klein) in diameter. These extreme mensure- 
ments are reached only after one or two years, With this aboor- 
mal growth of the head, mental and physical symptoms appear. 
‘Tho infant is restless and Irritable, its appetite may be good, but 
the general nutrition is poor and its bodily growth is retarded, 








Fio. 177,—Camomo Hypaocermanos. 


The mind does not develop; usually it does not or cannot learn 
to walk. It may be unable to support the weight of its head. 
‘There is strabismus and sometimes optic atrophy. The pressure 
of the dropsy thins the orbital bones and forces down the axis 
‘of the eyeballs (seo Fig. 177). Vomiting, coma, and convalsions 
eventually appear, and the child dies of exhaustion or some in- 
tereurrent disease in two or three years. 

In some cases the trouble is less serious, it censes to progress, 
the bones solidify, and the ehild grows up with good intelligence, 

Chronic hydrocephalus sometimes develops in late childhood 
and in adult life, 1t is then due to some tamor or inflammatory 
process obstructing the ven Galenw and the aqueduct of Syl 
vius, The symptoms are chiefly those of brain pressure, and the 
disease cannot be recognized with certainty. 

‘The hydrocephalus which is associated with the brain atrophy 
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of insanity and old age or with general dropsical conditions has 
no kinship with the process we are now describing. 

—The disease fs due to the gradual accumulation 
of a serous fluid in the ventricles of the brain. The cause of this 
is an inflammatory or developmental obliteration of the foramen 
of Magendie and the adjacent lateral foramena of Mierziejewski. 
This prevents the escape of the ventricular fluid into the general 
arachnoid cavity. Contributing factors are congenital or ac- 
quired defect in the absorbents of the ventricles and a rachitic 
and easily yielding skull. The attempts to make chronic hydro- 
cephalus an inflammation are failures, though there is at times 
a thickening of the lining membrane of the ventricles, The lat- 
eral ventricles are principally and often solely affected, and these 
are so distended as to press out their cerebral walls, flattening 
the convolutions, and turning them into a thin shell often less- 
than # quarter of an inch in thickness. Sometimes only one lat- 
eral ventricle, and in rare cases only the fourth ventricle, is 
affected with the dropsy. 

The diagnosis has to be made from rickets and an acute in- 
flammatory process. In rickets the head ix square, the fontanello 
does not bulge, the enlargement is less, and there are signs of the 
disease in the bones elsewhere, 

Prognosis.—The congenital cases usually die in a few months, 
or at least before the third year. Those developing in infancy 
may live for four to six years; and in mild cases the disense ceases 
to progress and a fairly healthy adult life is reached. 

Treatment.—A great many measures have been recommended, 
but there is no unanimity about any one of them, In such a 
state of therapeutics it is safe to say that treatment is of little 
mse, The most rational measure is the inunction of mercury 
and the administration of iodide of potassium combined with 
tonies. Surgical measures such as tapping the ventricles are 
irrational and need not be discussed. Quincke’s method of tap- 
ping the spinal canal will not apply in these cases, though it is a 
practicable measure as I have found by experiments on the 
eadaver. Strapping the hend with diachylon plaster is recom- 
mended by Trousseau and by J. Lewis Smith. 





CHAPTER XVIIL 


DISEASES OF THE BRAIN. 


Trust diseases, like those of other parts of the nervous ee 
tem, consist of malformations, vaseular 
mations, softenings, hemorrhages, degenerations and air 
chronic infections, tumors, and functional disorders. 

CEREBRAL HYPERAMIA is a condition in which there is an 
excessive amount of blood in the cranial eavity; it may be acute 
or chronic, active or passive. 

Btiology.—In the description which fs to follow I shall refer 
only to those conditions of hyperemia of the brain which are 
pathological. 1t is a well-recognized fact that hypermmin of the 
brain occurs physiologically under excitement and over-activity 
of the heart and from various stimuli; but a pathological condi- 
tion of acute congestion may be induced by sunstroke, certain 
drags such as alcohol, and by injuries; also by mechanical causes 
which prevent the exit of the blood from theeranium. An acute 
congestion aleo occurs in mania and in many forms of fevers, as 
well as in the initial stage of meningitis. A chronic cerebral hy- 
permmia may be induced by the causes already mentioned as 
bringing on acute congestion, The prolonged use of alcohol, 
prolonged mental excitement, overwork, and worry may also 
Jead to this condition, The foregoing causes lead to what ix 
known as active congestion, in which the blood is driven in excess 
into the brain through the arteries. A passive congestion may 
exist in which the blood is prevented from leaving the brain and 
is kept mainly in the intra-cranial veins. The eanses of passive 
congestion are mainly mechanical, such as cardiac disease and 
mechanical obstruetions about the neck from tight clothes and 
an obstruction to the flow of blood from the lungs by playing on 
wind instruments, 

Symptoms.—A great deal has been written regarding the symp- 
tomatology of cerebral hypermmia, but many of the statements 
made are nothing but guesswork. Probably the main symptoms 
produced by an active congestion of the brain are a sense of fal- 
ness and pressure, a feeling of constriction about the head, some 
headache which may be vertical, mental excitement or irritabil- 
ity. confusion of ideas, vertigo, insomnia, ringing in the ears, 
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and pulsating sounds in the head. These symptoms are some- 
times increased when the patient lies down, and are generally 
increased when the patient bends the head over so as to prevent 
the return flow of blood from the brain, It is impossible to diag- 


phenomena 

either case examinations of the fundus of the eye and of the tym- 
panum furnish no sure criteria. 

hyperemia used to be regarded as nearly 
synonymous with cerebral neurasthenia. In the writers opinion, 
it issecondary to the neurasthenic state; and produced, if it exists 
in that state, by the impaired vasomotor innervation which is 
characteristic of neurasthenia. It is not wise, therefore, to make 
the diagnosis of cerebral hyperemia often as the primary condi- 
tion. It is only after traumatisms and sunstroke or after a men- 
ingitis that we can speak of the cerebral hypermmia as being ina 
certain sense the primary condition to be treated. The state- 
ment made by some writers that cerebral hypermmia underlies 
certain conditions of acute delirium, of aphasia, of paralysis, and 
even dementia or insanity can hardly be supported. In many of 
the cases of cerebral hypermmia where symptoms are produced, 
there is undoubtedly a condition of toxemia which is a con- 
tributing factor to many of the symptoms. 

Treatment.—The specific treatment of cerebral hypermmia, 
when indicated, consists in giving large doses of fluid extract of 
ergot and bromide of potassium. One or two drachms of the 
ergot three times a day and fifteen or twenty grains of bromide 
of potassium may be prescribed, Wet cups to the back of the 
neck, the cautery in the same region, ice caps, purgatives, quiet 
and rest, and a careful regulation of the diet and the bowels 
are all important measures, 

CrResraL Ay#™u1A.—This condition, like hyperemis, may 
be either acute or chronic, 

It ocenrs among the young ; more often in females than in 
males. It ix seen in early adult life, where it is induced by the 
various causes producing general anemia, and again after the 
climacteric, when it is due to organic changes in the cerebral 
Arteries of the nature of an obliterating endarteritis. Bright's 
disease and syphilis, exhausting diseases and profuse hemor- 
rhages, and such disorders of digestion and nutrition as lead to 
general anwmia produce also cerebral anemia. A potent cause 
of acute cerebral anmmia is fright. 

Symptoms.—The symptoms of acute cerebral anemia are ver- 
tigo, confusion of ideas, nausea, faintness or complete syncope, 
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In chronic cerebral anwmia the symptoms are mental apathy 
and a feeling of disinelination to work, tendency to somnolence 
in the day-time and insomnia at night, mental depression, bead- 
aches which are usually frontal or vertical, occasionally some 
vertigo and tinnitus, There may be spots before the eyes and 
undue sensitiveness to sounds. In children some very severe 
symptoms are attributed to cerebral ansmia, but here, as in by- 
peremia, itis probable that there are other causes at work, par- 
ticularly toxic agents or reflex disturbances, 

Diagnosis.—A chronic anwmia of the brain can hardly be 
recognized except through the evidences of a general anwmia. 
When this is present and there are also symptoms such as have 
been described, a fairly certain diagnosis can be made. We must 
look upon cerebral anmrmia as being in almost all eases a seeond: 
ary phenomenon, except in the aged, and then the trouble is due 
not alone to poverty of the blood, bat to the fact that the cira- 
latory apparatus is diseased, It is generally believed that in 
cerebral anwmia the symptoms somewhat improve by the hori- 
zontal position and are made worse by the upright position. It 
is also asserted that in anwmia the pupils rather tend to be 
dilated, while in hyperwmia they are contracted. 

Treatment,—Troatment should be directed toward enriching 
the supply of blood and toward improving the general natrition. 
It consists, therefore, in the administration of preparations of 
iron and of such tonics as the mineral acids, strychnine, quinine, 
and nitroglycerin. 


INFLAMMATION OF THE BRAIN—ENCEPHALITIS, 


‘The forms of inflammation of the brain are acute suppurative 
encephalitis, acute non-suppurative encephalitis, chronic enceph- 
alitis, chronic polloencephalitis, Inflammations of the brain aro 
analogous to those of the spinal cord; that is to say, there are 
acute suppurative inflammations or abscesses, and acute exada- 
tive inflammations with or without necrosis, and thereare chronic 
inflammations. The brain differs from the spinal cord, however, 
in that acute suppurative inflammation is comparatively fre 
quent, while the acute exudative inflammations are extremely 
rare, Chronie inflammation, also, of the brain is rarer than 
chronic inflammation of the cord, if we except that type which 
underlies general paresis. 


AcuTE SUPPURATIVE ENCRPRALITIS (ABSCESS OF THE BRatx) 


Brain abscess is a suppurative inflammation which affects the 
parenchymatons and other stractures of the organ. Tt is always 
a focal disease, but may be single or multiple. 
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Bliology.—The primary cause of all forms of brain abscess is 
a microbic mfection. The form of microbe, its mode of entrance, 
and the part of the brain attacked vary greatly. The predis- 
posing enuses relate chiefly to age and sex, Brain abscess rarely 
occurs before the first year or after the fiftieth year of life. Lt is 
rather frequent in young people, and occurs on the whole often- 
est between the ages of ten and thirty. Males are more often 
affected than females in the ratio of about three to one. The 
exciting causes are chiefly disease of the ear and of the cranial 
‘bones, injuries, and remote suppurative processes. To this may 
be added infectious fevers and the presence of tumors. Inflam- 
mation of the middle and internal car is the most common 
canse of brain abscess. The disease affects the tympanum and 
amastoid cells, more rarely the labyrinth. It is usually a sup- 
purative process of long standing. Caries of the ethmoid and 
nasal bones and of the orbital cavity leads to brain abscesses in a 
considerable proportion of cases. After chronic ear and bone 
diseases, injuries are the most frequent cause. The injury may 
be a compound fracture with direct infection from the open 
wound, or the abscess may be the result of contyecoup and may 
develop in a partof the brain opposite to that which was in- 
jured, or the abscess may develop below the point injured, there 
being apparently healthy tissue between the surface of the brain 
and the diseased part. These abscesses develop Unrough lacera- 
tion of brain tissue and subsequent infection of the wound with 
organisms. The most common remote suppurative processes 
which are followed by brain abscess are tubercles, inflammation 
of the lungs, fetid bronchitis, and empyema. Brain abscess may 
develop, however, from distant points of suppuration on the ex- 
tremities or in almost any part of the body. Pyamia may lead 
to the production of brain abscess. Among the infectious fevers 
which are complicated with brain abscess are diphtheria, typhoid 
and typhus fevers, erysipelas, small-pox, the “grippe.” The 
oidjum albicans or thrush may also be a cause. Brain tamors 
sometimes become surrounded by « suppurative encephalitis or 
may break down with the formation of mixed suppurative and 
neoplastic ticue. Tubercular tumorsare most frequently accom- 
panied by suppurative encephalitis. 

Symptoms.—Brain abscesses take sometimes an acute and 
sometimes a chronic course. In acute cases the symptoms de- 
velop rapidly and the disease runs its course in a few days or 
weeks. The symptoms come under the general head of those of 
‘pressure. those of poloning from the diseased focus, and local 
Symptoms due to Irritation or destruction of certain special areas 
of the brain. The pressure symptoms are those of headache 
which is often very severe and persistent, vomiting which is quite 
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frequent though not bei pite esl iene ag 
tal dulness which may pass into a delirium, 

Optic neuritis often occurs. The | ‘on av att be aa, 
but furnish no definite indications. Tie ales eee 
ranging from 60 to 70, but It varies a great deal. The tempera- 
ture fs normal or subnormal ara rile eee 
may rise several grees shee rey 


paralysis is usually in the form of hemiplegia. Theerantal nerves 
are not often involved, if we except the optic. The urine is anid 
to show a diminution in chlorides and an increase in phosphates, 
‘The patient dies finally In coma from exhaustion. 

Tn the chronic form of brain abscess the symptoms may for 
weeks, nonths, or years remain practically latent, after the ex- 
citing cause has been at work and after the abscess has been es 
tablished. The pationt during this latent stage may suffer from 
headache, vertigo, mental irritability, and depression; he may at 
times have a convulsive attack. Occasionally there will be an 
exacerbation of the disease, at which time he suffers from intens» 
pain, vomiting, perhaps delirium or a convulsion, From this he 
recovers and continues in a fairly good state of health again. 
After a variable period, usually of weeks or months, the terminal 
stage sets in. This terminal stage of the chronic form may ae 
sume very much the characters of the acute form already de- 
seribed. In other eases it shows itself by a sudden apoplectic or 
epileptic seizure ora sudden attack of coma, in which the patient 
sinks and rapidly dies, These terminal phenomena are due to 
the fact that the abscess, which has been previously eneysted and 
quiescent, suddenly breaks into a lateral ventricle or through the 
surface of the brain, or to the fact that a hemorrhage occurs into 
the abscess. 

Complications.—The common complications of brain alsseess 
ave a phlebitis of the superior petrosal and lateral sinuses and a 
meningitia The phlebitis accompanies abscesses that are caused 
by disease of the ear. The meningitis may be caused by ear die 
ease, but more frequently accompanies abscesses due to injury. 
When phlebitis is present there will be found an edema about 
the earand neck and a hardness of the jugular veins. In men- 
ingitis there is apt to be more rigidity of the neck, more pain, 


and there are often cranial-nerve paralyses. 





gives ita reddened appearance and which used to give to this 
process the name of red saftening. This condition, however, is 
only the initial stage of the suppurative inflammation and does 
not deserve to be ranked asa special form of inflammatory pro- 





cells absorb the broken-down detritus and swell up, forming 
what are known as granular corpuscles; the leucocytes increase 
until a puralent mass is formed. The total result is a mixture of 
broken-down nerve fibres and cells, leucocytes, and granular 
bodies. Bacteriological tests show the presence of various pyo- 
genie microbes. The abscess thus formed varies in size from one 
re gee errs Siamneter (two-Attha to three Snabesl: 
is generally somewhat round, and if the case is chronic a 
Been gall torsos It takes from throo to four weeks for such 
a wall to develop (Fig. 178). Brain abscesses are usually single, 
occasionally there are two or three. In some conditions they are 
multiple; that is to say, there may be fifteen, twenty, or more, 
Maltipie brain abscesses are always small and are usually due to 
pyemic infection. 
Location.—Brain abscesses involve the cerebram oftener than 
the cerebellum, in the proportion of about four to one (Barr), 
‘They occur rather oftener in the right cerebrum, They are very 
rare in the ponsand medulla. The cerebral lobes oftenest affected 
are the temporal and frontal. In the cerebellum it is the lateral 
hemispheres that are most frequently attacked. Tho seat of the 
abscess has important relations to the cause. Abscesses due to 
ear disease are almost always either in the temporal lobe or the 
cerebellum. If the ear disease ix in the tympanum, the cerebrum 
is usually the seat of the abscess. If the disease is in the mastoid 
cells, the cerebellum is usually the part affected, If the disease 
is in the labyrinth, the abscess is also more apt to be in the cere- 
bellum. This distribution of the seat of the disease is due to the 
anatomical relations of the bony parts to the temporal lobe and 
cerebelinm, respectively. Brain abscesses due to injuries are 
more frequent in the frontal and temporal lobes. What are 
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known as idiopathic brain abscesses—that is, those which arise 
without any known cause—are most frequent in the frontal lobes, 
‘This is because most such cases are due to an unrecognized affeo- 
tion of the nasal cavities and ethmoki bone, Brain abscesses due 
to suppurative processes in the lungs and pleura are probably 
embolic; and as the emboli are carried up into the middle cere- 
bral artery, the brain abscesses having this origin are situated in 
the fleld supplied by this artery. Inchildren under ten, in whom 





Fio. 178 —Anscess ov Cenewetuex, 


brain abscess is usually due to ear disease, the cerebellum is more 
apt to be affected, 

Course.—Acute abscesses last from five to fourteen days, rarely 
over thirty days. Traumatic cases ron the shortest course. 
Chronic abscesses may have a latent period of weeks, months, 
and in rare cases even one or two years. When terminal symp: 
toms come on death occurs in a few days. In a few cases brain 
abscesses have been spontaneously evacuated through the nos. 
from this. the termination is always a fatal one unless sur 
nterference takes place. There is sometimes a recurrence 
e abscess after an operation, 

Diagnosis.—The diagnosis of brain abseess is based upon the 
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history of injury, aural or nasal disease, remote suppuration, 
SLC es ee ed ee le itt 9 peer 
ache, vomiting, slow pulse, normal or subnormal and irregular 
temperature, a local tenderness of the scalp and rise of tempera- 





oF Tun Sixo® Tho divisions on the lines indicate quarter inches (Lancet). 
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ture over the seat of the lesion, hebetude, delirium, optic neuri- 
tis, rapid wasting, and diminution of chlorides in the urine. 

‘The diagnosis of the location of the abscess Is based upon the 
history of its cause, whether from injury, ear disease, emboli 
from the lungs, or nasal disease; also upon the presence of hemi- 
plegia, local convulsions, tenderness and rise of temperature of a 
certain area of the scalp. As brain abscesses are apt to affect 


= 
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latent regions like the temporal and frontal 


ential pointe are ivan des thi ess Lie eae 
The prognosis of the disease is absolutely unfavorable unless 

some surgical interference is resorted to. ‘The few rare eases of 

spontaneous evacuation of the’ alse, wosld ioe teaass0/Siy 





surgical 
ure shows the points to be located in rin 
ear disease, Something is eas ices 





Acore Exupative Excermaniris (Acute: aE aece 
POLIOENCEPHALITIS SUPERIOR AND INFERIOR, INFAS- 
TILER POLIORNCEPHALITIS, PRIMARY ENCRPHALITIS OF 
Fiuepm any). 


Acute exudative encephalitis is a disease whose pathological 
existence is probable, bat as yet we are not able to establish any 
definite clinical types associated with the process, An exception 
to this may be made in the case of acute bulbar myelitis and 
acute polioencephalitis superior, A third exception is claimed 
by Strimpell, who affirms the existence of an acute polioenceph- 
alitis of children, A form of acute non-suppurative and primary 
encephalitis is deseribed by Friedmann, and illustrative eases are 
given; but as yet it is doubtful if we can place this condition in 
the category of a distinet disease. 

Acute bulbar myelitis is a disease which Is strictly analogous 
in course to acute myelitis, The special symptoms simply depend 
upon the peculiar location of the disease. They consist of an 
acute glosso-labio-laryngeal palsy, and are referred to under the 
description of bulbar paralysis. 

Acute polioencephalitis superior is a disease in which the 
nuclei of the nerves supplying the eye muscles are Involved; 
it isa disease analogous to poliomyelitis anterior, and has been 
described under the head of Ophthalmoplegia. 

The acute polioencephalitis of children (Strdmpell) ix = die 
ease that involves the gray matter of the convexity of one of the 
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cerebral hemispheres. The disease is supposed to be strictly 
analogous to an inflammation of the anterior horns of the spinal 
cord, It attacks children between the first and fourth years of 
life, with symptoms of fever, delirium, and often of convulsions 
followed by a hemiplegia. The acute symptoms pass away in 
a week or two, leaving the child with the hemiplegia which may 
improve very greatly, but more commonly continues through life. 
With it later there are developed contractures of the affected 
side, some atrophy, mental defects, and epileptic convulsions: 
‘The real existence of this disease is very doubtful. 


Curoxte Exckrnaniris.—Under the older views of inflam- 
described as chronic cerebritis such lesions as 


ysis or paralytic 


THE APOPLEXIES. 


Apopiexy is a condition characterized by a sudden paralysis 
and shock, usually with loss of consciousness, and due to the 
breaking or blocking up of a blood-vessel in the brain, 

Apoplexy is a general term. Its particular forms are. 

1. Intracranial hemorrhage, from rapture of « blood-vessel. 

2, Acute cerebral softening, from embolism or thrombosis. 

Since both embolism and thrombosis cause a rapid softening 
in the area supplied by the obstructed vessel, the term acute 
softening covers both disorders, 


APOPLEXY FROM INTRACRANIAL THkMORRHAGK (CRREBRAL 
HeMornwaGe, HEMIPLEGIA). 


Forms.—There are four groups of blood-vessels in the brain, 
those of the dura mater, those of the pla mater, and those sup- 
plying the basal ganglia and white matter. Besides this, we may 
consider the pons, medulla, and cerebellum which ure supplied 
chiefly by branches of the vertebrals as a separate group, sub- 
ject to somewhat different mechanical conditions. Correspond- 
ing to this we have: 

1. Dural or pachymeningeal hemorrhages, 

2, Pia! or subarachnoid hemorrhages. 

23 








4. Hemorrhages in ‘pons, and cerebellum. 
It is the central hemorrhages (No. 3) due to rapture of the 


and white matter that cause the great majority of cerebral. 
orrhages seen by the physician. It is this class that I have par- 
ticularly in mind in the following deseription, 


hemorrhage 

dents and injuries of labor. After this period Sullandiiee Yay 

‘swall, but slowly increases up to the age of forty, when predis- 

position specially begins. Four-fitths of all cases occur after 
ao 


the temperate zone, and among civilized races ity 
an andoubted, though not great a Ee in to 
cerebral arterial disease. Lnfective fevers and marasmio states 
are predisposing causes, Chronic kidney disease is present in 
one-third of the cases. Chronie aleoholism, syphilis, and gout 
are powerful predisposing causes. Rheumatism is peapikal 
tant, Heart disease, fatty and atheromatous arteries, arteritis, and 
miliary aneurisins may be regarded as more than simply predis 
posing—they are determining causes, scurvy, 
and purpara are conditions which also particularly tend to cans 
hemorrhage. The so-called apoplectic habit—short thick neck 
and high shoulders and florid face—has really some importance 
in the better classes, Congenital anomalies, such asa narrow tho- 
racie aorta or inherited deficiency in the strength of the walls of 
the blood-vessels, also play a part. Any sudden physical exer 
tion, such as straining at stool, the excitement at coitus or of a 
passion, eating a large meal and drinking a great deal of fluid, 
especially alcohol, taking a cold bath, all may lead to rupture of 
anartery, Often the vessel breaks during sleep, owing perhaps 
to the contracted condition and consequent higher pressure in 
tho arteries, and to the fact that on aceount of the horizontal 
position there is more resistance to the return of the blood from 
the brain, 

The symptoms ave the prodromal, those of the attack and 
acute stage, and those of the chronic stage. 





+ Among 89 cases collected by me at Bellewoe Hospital, 
to 9, 4; 21 to M1, 6; 81 to 40, 10; 41 to 50, 11; Sto MTS 
5 The right side was affected in 23 cases; left in 25 cases 
Pachymeningeal, 7; plal and cortical, # ; 
vicinity, 7 ; optic thalamus, 2; corpora quadrigeanis, 
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‘symptoms are rare except in syphilitic cases. 
the patient suffers from dizziness, numbness of the 
hand and foot on. one éide, and’a failare of memory for words. 
He may have “full” feelings or even pain in the head and bad 
dreamsat night. Nose-bloed and irregular heart action sometimes 
oceur. The attack always comes on suddenly and may be ac- 
(D) with convulsions and coma, (2) with coma alone, 

or (3) without loss of consciousness. 
1. Initial convulsions are rare and generally mean a meningeal 
Wheo present they are anilateral or partial, asa 


and rather slow, the breathing is labored and stertorous, the 
cheek on one side puffs out with each expiration, the eyes are 
Saat ieeey the patie, fieacl ow devisted! tothe’ pacalyead 
side, the pupils are contracted and rigid, the skin is bathed in 
sweat, the limbs are relaxed, but some evidence of hemiplegia is 
present; the urine may be retained or it and the feces involun- 


the first twelve hours, even to 96" F., but this is not the 

it is the rule, however, for the temperature in a few hours 
to be 1° or 2° higher on the paralyzed than on the sound side. If 
the case is rapidly fatal coma continues, respiration often assumes: 
a Cheyne-Stokes character, the pulse becomes faster, the tempera- 
ture gradually rises, and usually reaches 102° or 103° P., antil just 
before death, when it may sink again. Swallowing and speech 
become dificult, hypostutic pneumonia sets In, and the patient 
dies in from two to four days. In slower fatal eases the patient 
regains consciousness partially and then enters a condition of stu- 
por or mild delirium. He ix restless and suffers from headache, 
‘The temperature may continue normal for a time, but is usually 
higher on the affected side. At the end of two or three weeks 
it rises higher, pneumonia develops, the patient becomes uncon- 
scious and death ensues, In the favorable cases, which constitute 
the majority, coma, if present, gradually passes away in from one 
to six hours, leaving the patient's mind somewhat weak and 
confused and his speech disturbed, or more rarely the intelligence 
may not be at all disturbed. During the first few days or weeks 
after the attack the physician finds that the prominent symptom 
is the hemiplegia. This affects the arm and leg most and the 
face least. Only the lower two branches of the facial nerve are 
involved, and the patient can shut the eyes. The tongue, If pro- 
traded, turns to the paralyzed side; the uvula is tarned in various 
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ways and ita position is of no significance. There Is often some 
evidence of cutaneous anwsthesia of the paralyzed side, and bes 
often hemianopsia and disturbances of hearing occur, In right- 
sided hemiplegia the patient, after recovering consclousness, is 
often unable to talk or to understand what is id. Examina- 
tion shows that he has a motor or sensory aphasia (vide Aphasia). 

The deviation of the eyes and head to one side usually dis 
appears in a day or two. Occasionally there is a temporary 


side the more so; this condition disappears with returning con 
solousness, 

The paralysis of the arm and leg is flaccid at first, and the 
limb falls heavily when lifted; the reflexes are lessened or abol- 
ished. 


Sometimes, however, rigidity sets in at once, ‘This <ymptom 
occurs when blood has broken into the ventricles, and also in 
some meningeal hemorrhages. The skin reflexes are abolished or 
nearly so on the affected side, 

The usual course of the temperature is for it to rise on the 
second and third day to 100° F. or 102° P., being ¢" to 1” F. higher 
on the paralyzed side. In a few days it gradually falls, so that 
by the eighth to the tenth day it is normal. 

If the temperature continues to rise after the fourth or fifth 
day, it isa sign of an extension or inflammatory reaction of the 
hemorrhage. Hence the thermometer furnishes a very important 
criterion of the seriousness of the case. 

The varying course of the nvoplexy is shown in the following 
diagram. 


Health line. 








. Death. a 
aio tdaye 205 Peak, 


The Chronic Stage, Hemiplegia.—At the end of a month, if 
fever and symptoms of cerebral irritation have sabsided, the 
chronic stage may be said to begin, The hemiplegia has improved, 
the patient can move the leg and arm a little, senvory symptoms 


al 
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have lessened, the mind is clear, headache has disappeared. In- 

provement continues, thoagh more slowly, for several months or 

even one or two years. During this time the patient is “a heimi- 
” 


‘The hemiplegia affects the arm more than the leg and the 
face least of all. The distal segments of the limbs, the feet and 
hands, are affected more than those near the trunk. The mus- 
eles that act bilaterally, such as those of respiration, phonation, 
and facial expression, are but slightly involved. The paralysis is 
not strictly a hemiplegia, for the muscles on the sound side are 
somewhat weakened, as tests will show. In severe cases, es- 
pecially in old people, even the visceral muscles, especially those 
of the bladder, are weakened. At the onset of the attack there is 
sometimes a temporary “initial” rigidity of the muscles on the 
paralyzed sido, or an “early” rigidity may develop in one or two 
days. There always develops at about the beginning of the sec- 
ond week a“ late” rigidity. This, which at first isslight, gradually 
increases, and finally contractures affect the paralyzed limbs, 
‘The superficial reflexes, which at first were absent, reappear; the 
tendon reflexes become much exaggerated, and clonus ean be 
obtained in the leg and arm. The sound side shares to a small 
extent in these conditions. The contractures affect the extensors 
of the foot more than the flexors, and bring the toe down and the 
heelup. The leg is held nearly extended, and the limb in walk- 
ing is swung around, the toe scraping the ground. The shoulder 
is adducted, the forearm flexed, and the fingers tightly shut into 
the palm by the overaction of the flexors. The facial muscles 
show a slight contruction and drawing to the affected side. The 
tmiuseles on the paralyzed side do not waste. In infantile hemi- 
plegia, however, the affected limbs grow less than those on the 
sound side. 

‘The paralyzed limbs may be the seat of peculiar disorders of 
movement, These consist of 

Associated movements, 

‘Tremor. 


Ataxia, 

Choreic movements, 

Continuous or athetoid movements. 

Spastic movements and cramps. 

Such movements, aside from those that are spastic, are rarely 
seen in the hemiplegia of adults. 

‘The electrical irritability may be at first sightly increased and 
diminished, but the change is slight in amount and never reaches 
the degenerative 

if present at first, disappears to a great ex- 
tent, leaving only residua about the feet and hands. Paresthe- 
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siw are common, In rare cases the patient suffers great pain in 
the arm and leg. This ngeeral of & are she 
and very obstinate and distressing. Cramping pains in the lege 
and arms are common in the severer eases. 

‘During the first five weeks after the onset 
and bed-sores may attack the affected side, ‘The temperature of 
tia een plage Me umually sivery SS Ee 
sound side. 

Vasomotor disturbances, sweating, skin eruptions, and in- 
creased growth of hair are some of the rarer symptoms. 

‘The mental condition is more or less affeeted. The patient 
becbmas titania. otfes easly; a56.361S Eee ee 


‘The mental disturbance is greater in old people and depends some 
what on the size of the homorrhage. Those forms whieh produce 
serious aphasia especially limit and lessen mental activity. 

Pathology and Morbid Anatomy.—Spontancons intracranial 
hemorrhage is always due to the presence of diseased blood-vee 
sels in the brain. ‘This diseased condition consists of 

1. A degenerative arteritis which results in sual} 
aneurismms, 2, A fatty degeneration of the vessel walls, & Be- 
sides this, in most cases the larger blood-vessels are. 

1. The arteritis produces small or miliary aneurisms which 
affect only the smaller arteries, especially those of the central 
group. They may be fusiform or saceulated in shape; they range 
in size from one-fifth to one millimetre (y}y to yy in.) in diameter. 
‘They are usually not very numerous, but there may be as many 
asa hundred In the brain. They are the resnits, not of inflam- 
mation, but of a degeneration which affects first an area in the 
internal coat; this causes local weakness and consequent dilata~ 
tion; secondarily there is a periarteritis, These anenrisms occur 
almost exclusively during the degenerative period of life. 

2. Fatty degeneration of the walls of the small cerebral arteries 
occurs in purpura, scurvy, leucocythemia, marasmic conditions, 
and post-infective states, especially in early life, and is the eom- 
mon cause of hemorrhage at that time. 

8. Atheroma affects the larger vessels only, It is indirectly a 
cause of hemorrhage by lessening the elasticity of the vessel wall. 
Atheroma is present in one-eighth to one-fifth the eases. Hyper- 
trophy of the heart isa factor in causing hemorrhage, and such 
hypertrophy exists in about forty per cent of eases Emboli 
lodged in the cerebral arteries may cause hemorrhage by sud- 
denly stopping the arterial circulation and raising the blood 
pressure. Hemorrhages are found by far the oftenest (twenty per 
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cent) in the candate and lenticular nuclei and adjacent parts. 
‘The lenticular and lenticulostriate branches of the middle cere- 
bral are oftenest affected; next the branches of the anterior cere- 
bral to the candate nucleus and the ventriculo-optic branches of 
the middie cerebral. The branches of the posterior cerebral 
break more rarely, The parts affected in hemorrhage, in order 
of frequency, are about as follows: 
Candate and lenticular nuclei. 


Cortex hemorrhages are generally small and may be sub- 
arachnoid or inay break through into thearachnoid cavity. Ven- 
tricular hemorrhages are almost always secondary to a rupture 
into the neighborhood of the basal ganglia. Pons hemorrhages 
occur usually in the median line. Cerebellar hemorrhages are 
oftenest due to rupture of the superior cerebellar artery. They 
usually cleave their way externally and break into the fourth 
ventricle. Dural hemorrhages are due to rupture of the menin- 
eal veins and arteries and of the vessels in newly organized clots. 
They lie in the arachnoid cavity and flatten the conyolutions. 

‘The reparative changes after a hemorrhage take the following 
course: ist. Congulation of the blood, which in a few days be- 
gibs to soften and become absorbed, 2d, Formation of « fibri- 
nous wall about theclot. This occurs from the seventh to the 
ninth day, 3d. Formation of a cyst with transparent fluid con- 
tents, and perbaps fibrous trabecule running through it, twenti- 
eth to thirtieth day. 4th. Contraction of the eyst wall, which 
begins by the fortieth day. Sth. Secondary degenerations begin 
from the tenth to the fourteenth day. 

Physiology.—The blood pressure of the cerebral arteries is 
equal to about 150mm, of mercury, The resistance or support 
furnished by the surrounding tissue is equal to about 10 mm. of 
mereary. Hence there is a special liability to rupture of intra- 
cranial vessels, The middle cerebrals are most often affected, 
becanse they are in the most direct line from the heart and are 
nearest tothat organ. The pressure lessens as the arteries subdi- 
Vide and get farther away from the heart (Mendel). 

The diagnosis must be made from alcoholic coma, uremic 
coma, opium coma, epilepsy and hysteria, acute softening from 
embolism and thrombosis. 

From alcoholic coma the diagnosis is made by the odor of the 
breath. the incomplete coma, the equal pupils, the absence of 
Tow or unequal temperature. 

From uremic coma by the absence of albumin and casts in the 


= 





the presence of equal aad echtracted puplld, a ictal irate 


From epilepsy by the history of the onset with epileptic ery, 
the dilated and equal pupils, the biting of the tongue, the ab- 
sence of hemiplegia, the rather rapid return of consciousness. 

Hysterical attacks present little semblance to eae 


stigmata, 
In embolic softening the earlier age of the patient, the pres- 
ence of decided valvular heart disease, the condition, 
the slighter degree and shorter duration of coma, the absence of 
serious disturbance of temperature, the onset first of paralysis 
and then of convulsive movements and coma—all lead to a pre- 
sumption in favor of embolism. 

The presence, on the other hand, of a congested face, tense 
pulse, and throbbing carotids favors the existenre of a hemor 
rhage. 

From thrombotic softening diagnosis is more difficult. The 
ocenrrence of prodromata, consisting of slight seizures quickly 
recovered from, the slighter degree of coma, the advanced ag, 
hard athgrowntous arteries, evidence of anwmin and asthenia, 
weak or fatty heart, the absence of stertorous respiration, flushed 
face, and nnequal temperature not much lowered or raised, the 
slight pupillary disturbance, and nbsence of convulsions point 
to thrombotic softening. Evidence of a lesion in the pons or 
cerebellum suggests hemorrhage, while evidence of lesion in the 
medulla points almost surely to softening. 

The chances in any case between the ages of thirty and fifty, 
if there is no heart disease, are six to one in favor of hemorrhage. 

Prognosis.—The majority of cases get over the first attack, 
They are very liable to have another within one to five years. 
‘The minority recover from this. Few survive a third attack. 
‘The prognosis of the attack itself depends on the severity of the 
coma and paralysis, the disturbance of temperature and of 
respiration, the evidence of rupture into the ventrieles, the de 
velopment of decubitus, the continuance of loss of sontrol over 
the bowels and bladder. 

If profound coma continues four days there is little hope; if 
fever develops and continues steadily, or if there is initial sab- 
normal temperature, the prognosis is grave, 
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‘If the patient passes the first week with little or no fever and 
consciousness bas returned, the prognosis is good. 

‘The presence of renal disease and of aleoholism ix bad. De- 
velopment of slight delirium which continues is unfavorable, 

Cerebellar and pons hemorrhages are very fatal, meningeal 
slightly less so. 

‘The prognosis of the chronic stage has been given under 
symptoms, 

Improvement continues rather rapidly for three months, then 
very slowly. Improvement may continue for one or two years. 
Complete recovery is very rare. The great danger after middle 
age is recurrence of the attack, 

Treatment of the Attack.—The patient should be laid in a hor- 
izontal position and kept quiet. Ice should be applied to the 
head and hot bottles at the feet, The feet and legs should be 
swathed in clothes wrung out in hot water containing mustard, 
acupful to a pail of water. A laxative should be given, either 
one or two drops of croton oil or a quarter of a grain of elaterium. 
If there is evidence of intense cerebral congestion, the pulse being 
very fall and hard and the heart beating strongly, bleeding eight 
to ten ounces is justifiable. Ordinarily it is better to give a drop 
of tincture of aconite every twenty minutes for two or three 
hours. Pressure on the carotid of the sound side, and even liga- 
ture of it, has been recommended, but there is no experience yet 
to justify it. Administration of bromide of sodium and enemata 
of ergot have been advised, but are of doubtful value. After the 
first twelve hours treatment must be symptomatic. Should de- 
Hirium and other evidence of mental irritation appear, large blis- 
ters must be applied at the back of the neck and an elaterfum 
purge given if the patient is not too weak. The use of iodide of 
potassium or mercury is not indicated unless the caso is dis- 
tinetly syphilitic, The passage of a galvanic current throngh 
the brain cannot possibly do any good. Great eare should now 
be taken that the patient does not develop pneumonia, The 
mouth and pharynx should be cleansed antiseptically, and the 
pationt should not be allowed to remain in one position. If 
there is sufficient evidence of a meningeal or cortical clot, tre- 
phining should be seriously considered. 

At the end of three or four weeks the faradic battery may be 
used carefully on the affected limbs. A séance of fifteen minutes 
daily for four to six weeks should be given, then treatment should 
be suspended for a fortnight, to be begun again and kept up sys- 
tematically for a year if need be. Massage may be alternated 
with the electricity. When contractures develop the stabile gal- 
Yaniec current may be tried, though it does little good. Static 
sparks, however, are helpful; lukewarm baths should be tried; 
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and measures used to produce hyperextension of the affected 
parts. a eet 
Totemally, during tht tips she. pee S a ee 
of iodide of potassium, tonies, and Laxatives if needed. The pax 
tient should be made to live a quiet life, preferably in a warm, 
equable climate. The kidneys should be kept active and arterial 
tension low, For these purposes nitroglycerin should be given 
and at times small doses of chloral, and the diet should be simple 
and rather nomnitrogenous. Strychnine in very small doses (zr. 
ty) sometines helps the coats ae 
and physostigma. 


AcuTs SOFTENING OF THE BRary (EMBOLISM, THROMBOSIS). 


Acute softening is a condition eansed by the plugging of 
blood-vessel with an embolus or thrombas, and ts characterized 
by asudden apoplectic seizure; the symptoms eventually running 
a course like that of cerebral hemorrhage. 

Etiology.—Embolism occurs rather more often in women, 
thrombosis in men. Embolism is rare in children; itoceurs often, 
est between the ages of twenty and fifty, thrombosis between the 
ages of fifty and seventy. pappaisnies gop Soe 
factors In embolism are acate or recurrent 
tious fevers, profound anwmia, pregnancy, and blood 
In thrombosis, syphilitic, lead, or gouty arteritis, fatty heart, and 
blood tlyscrasie. The same causes which lead to the arterial dis 
ease which produces cerebral hemorrhage also predispose to 
thrombosis; though in the latter condition atheroma plays the 
important part, 

Symnptoms.—In embolism there are rarely any premonitory 
symptoms; the onset is sudden; it may begin with some eon- 
vulsive twitchings, then follow hemiplegia and temporary loss of 
consciousness. Coma, however, is rarer than in hemorrhage, and 
if present is usually shorter, There is rarely vomiting, nor do 
we find the hard, pulsating arteries, flushed face, and severely 
stertorons breathing. ‘The initial temperature changes are slight, 
but in a few days fever may develop. 

Tn thrombosis premonitory symptoms are freqaent. In 
syphilitic cases there are headaches and cranial nerve palsies. 
In other cases vertigo, temporary aphasia, transient hemi 
plegia, numbness of the hand and foot, and drowsiness may 
be present. The onset is more gradual; the hemiplegia slowly 
develops, taking several hours, perhaps, for its completion; 
meanwhile the patient gradually becomes comatose. The at 
tack sometimes is rather sudden, with no loss of conselousness, 
and it may occur in sleep. The temperature often has a 
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‘slight initial fall, followed by a rise, just as in hemorrhage. In 
both eubolism and thrombosis the hemiplegia tends to im- 
prove very much in a few days or weeks unless the vessel ob- 
literated is a large one. Ewibolistm is rather more apt to affect 
the left side of the brain, though the difference ix not great. The 
middle cerebrals are most frequently affected (seventeen out of 
twenty-seven cases). Softenings affect the vertebrals, basilar, 
and posterior cerebral arteries more often relatively than do hem- 
orrhages; then tke initial symptoms may not present the char- 
acter of hemiplegia, but of a bulbar paralysis, Acute softening 
may kill within twenty-four hours, but, as a rule, the patient 
survives the onset, and if he dies it is not for several weeks, After 
the acute stage is over the patient passes into the chronic stage, 
which resembles in nearly all respects that of hemorrhage, After 
an acute softening, however, it is believed that there are more 
spastic symptoms and o. greater tendency to mobile spasm. In 
embolism, owing to the youth and freedom from arterial disease, 
the mind is less affected; while in thrombosis the contrary is the 


case, 

Pathology. —The embolic plug cuts off the blood supply from 
a certain area of brain tissue. In twenty-four hours this begins 
to soften. If the area is in the cortex it becomes red (red soft- 
ening); if in the white and less vascular part, it is usually white 
with a few red punctate spots. The red softening gradually be- 
comes yellow (yellow softening). The dead tissue softens and ix 
absorbed, leaving a cicatrix or cyst. If the embolus contains in- 
fective microbes there may be a local encephalitis and abscess. 

In thrombosis there are usually evidences of extensive athe- 
roma or of syphilitic arteritis. In those instances in which the 
thrombosis is caused by the blood state and a weak heart, little 
arterial change occurs. Atheroma affects chiefly the internal 
earotids and the large arteries at the base, viz., the middle, an- 
terior, and posterior cerebrals and the basilar and vertebrals, 
Thrombosis with apoplexy occurs oftenest in the eorpora striata 
and optic thalamus, next in the pons and medalla. Embolism 
almost always affects the great basal ganglia or some cortical 
branch of the anterior and middie cerebrals. The secondary 
changes after thrombosis resemble those after embolism; a 
thrombus, however, may lead tosopplementary embolism through 
breaking off of « elot, and both conditions may cause a complicat- 
sop cereal hemorrhage. 

The Diagnosis—The important points have been gone over 

under the head of hemorrhage. They may be tabulated in part 
here. 
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CEREBRAL Paisus oF CirnpreN—Hermrpiecia, Dovsue 
HEMIPLEGIA OR DIPLEGIA, AND PARAPLEGIA, 


The brain palsies of early life show themselves in the form of: 1, 
hemiplegias; 2, diplegias or double hemiplegias, in which both 
sides of the body are involved; and, 8 paraplegias, in which the 
lower limbs are chietly or entirely involved. In these palsies, as in 
the same troubles of adult life, the loss of motor power is always 
accompanied with a rigidity and with some contractures and exag- 
geration of reflexes, in this respect distinguishing these paralyses 
from those of spinal origin. The seat of lesion in these cases is 
in the hemispheres of the brain, and it is the upper motor seg- 
ment which is involved; that is to say, that part of the motor 
tract which extends from the brain cortex down to the spinal 


pinal 
spinal palsies of children are disorders of the neuro-spinal seg- 
ment. 


Etiology.—The disease oceurs rather oftener in males than in 
females, though the difference is slight. The vast majority occur 
in the firet three years of life; about one-third of them are con- 
genital. Injuries to the mother during the time of pregnancy, 
possibly diseases and emotional disturbances at this time, are 
factors in producing the congenital cases, Those cases that occur 
at the time of birth are due to tedious labor, the use of forceps, 
and other injuries at the time of parturition, After birth, the 
causes are those which lead to the production of intracranial 
hemorrhages, embolism, and thrombosis; these being injuries 
and the infectious fevers. Of the latter, pneumonia, whooping- 
cough, measles, and scarlet fever are the most prominent. Syph- 
ilis is a rare cause; cerebro-spinal meningitis and epileptic con- 
valsions are also occasional causes. 

Symptomatology.—The disorder in about one-fourth of the 
eases begins with a convulsion, which may be unilateral, but ix 
usually general in character, and may last for several hours, At 
the same time a febrile process devolops, and this continues for 
several days. When these acute symptoms have subsided, or be- 
fore this, it is notfeed that the child is paralyzed upon one side, 
the paralysis involving the arm, leg, and face as in adult hemi- 
plegia, or perhaps involving both sides. This paralysis under- 

goes gradual improvement, the face recovering earliest and most, 
Ba lematnnd the arm least. As the child develops it is found 
that the paralyzed side fails to grow as fast as the other, and 
there may be half an inch to one or two inches of shortening in 
the arm or leg, The circumference of the limbs is less, the sur- 


ea 





366 DISEASES OF THE NERVOUS SYSTEM. 


face somewhat colder, and some vasomotor disturbance may be 
present. With the progress of the case a rigidity of the affected 
limbs develops: the heel becomes drawn up, 90 that there is talipes 
equino-varus or equino-valgus, The flexors of the forearm and 
of the wrist and fingers contract, as do also the adductors of the 
thighs. In general it will be found that there is a contraction of 
the flexors and adductors of the affected limbs, With this rigidity 
and the contractures there is an exaggeration of reflexes and 
clonus in most cases In the disordered limbs the peculiar 
aobile spasms develop, These consist of athetoid, chorele, 
and ataxic movements, also sowetimes tremors and associated 
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movements, ‘The choreic and athetoid movements are the most 
common (Pig. 180). 

Along with the development of these symptoms it is noticed 
that there are disturbances In the mental condition of the child 
It is usually backward in development, this backwardness rang- 
ing from simply a feeble mindedness to complete idioey. Taking 
all cases, there is about an equal division between feeble-minded- 
ness, imbecility, and idiocy (Sachs). Perhaps a little over one- 
fourth of the enses have a fair intelligence. There is usually 
slowness in learning to talk, and in a small proportion of cases 
there is a decided aphasia. Such condition is rather more fre 
quent with right hemiplegia than with left hemiplegia, though 
the rule is not an absolute one. In connection with the mental 
defect there may develop many of the peculiar moral traits at 
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ee ore intolioraee Epilepsy 
the disease; nearly one-half of 


The primary changes that lead to the cere- 
ehildren are- Ist, simple agenesis or nck of brain 


the condition known as porencephalus. Trae porencephalus 

condition in which, owing toa congenital defect in nutrition, 

cavity or depression exists in the cerebral hemispheres, this cav- 
ity reaching generally into the lateral ventricle. True poren- 
cephalus is found in about one-fourth of the cases, though no 
definite statistics can be given, owing to the different interpreta- 
tions given to this term; 2d, hemorrhage, whieh is probably the 
womh fesanend. of the single causes: 3d, embolism; 4th, throm- 


conditions found at the basis of the 
brain palsies of children; but the principal causes of all are un- 
doubtedly as has been deseribed—hemorrhages, embolism and 
thrombosis, and a defective development or agenesis. It is prob- 
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able that in the hemiplegica the original lesion is generally a 
central hemorrhage, less often a meningeal hemorrhage. After 
this, probably the most frequent condition Is a porencephalus 
from some intrauterine accident which may have been defective 
nutrition causing ania and softening, or hemorrhage or throm- 
bosis, Polioencephalitis or inflammation of the cortex of the 
brain of the kind similar to poliomyelitis is alleged to be a cause 
in some cases by StrOmpell, but this has not yet been proven. In 
double hemiplegias or diplegias of children the cause is in the 
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yust majority of cases n meningeal hemorrhage due to some in- 
jury or disturbance at the time of labor. In other cases of di- 
Plogla the lesion is a double porencephalus, which may be either 
the result of an intrauterine hemorrhage or simply a defective 
development. In the paraplegias the lesion is probably very 
much the same as in the diplegias, that is to say, either a menin- 
geal hemorrhageora true porencephalus. Qecasionally a diffuse 
sclerosis has been found in these cases. Not infrequently, as the 
result of hemorrhages, there develop cysts which fill up the atro 
phied areas of the brain (Fig. 181). It is dificult to present acca- 
rately and definitely the relations between the pathological 
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change and the clinical result, but it way be shown with some 
degree of correctness in the following table: 


Paxstes.—That form of the brain pal- 


cterized by double hemiplegias or di- 
stain special characters which lead to its being 

_ These diplegias in almost all cases are con- 
n to injuries at the time of birth or to 


‘special trouble is noticed with the child by 
ne weeks or months, when it will be found that 
sor legs, Other convulsions develop, and 
of a double hemiplegia with mental im- 
yare observed (Figs, 182, 183). In these cases 
much more decided than in the hemiplegias; 
cases ever show any good amount of intelli- 
extremely common, The anatomical lesion 
already stated, either a meningeal hemorrhage 
“ on and injured the cortical motor areas in 

it is a congenital) porencephalic defect. 
EBRAL PARAPLEGIA.—In a few cases the brain 
that there results very little disturbance to the 
the paralysis is almost entirely confined to the 
Such cases were once described as spastic 
‘of childhood and thought to be due to lesions in the 
spinal cord. There is little doubt, however, now that the pri- 
mary trouble is in all cases a bilateral lesion of the cerebral hemi- 
spheres with a descending degeneration affecting a portion of the 
lateral columns of thecord. In these cases there are rigidity and 
contractures, club foot, exaggerated reflexes and spasms of the 
flexors and the adductors, so that the child's legs cross each other 
and interfere in its feeble attempts at walking. Spastic para- 
plegia is usually, like diplegia, a birth palsy and due to the same 
causes, It seems also to be associated with defective intelligence 
to about the same degree as with diplegias. Bpilepsy also is 

common with this type of the disease. 

Diagnosis.—The clinical diagnosis of cerebral palsies is to be 
made from the spinal palsies. The latter are distinguished by the 
24 











370 DISEASES OF THE NERVOUS SYSTEM. 


fact that in the paralyses of spinal origin there is no rigidity or 
exaggeration of reflexes, and there are electrical degeuerative 
reactions of the muscles and decided wasting of the limbs with 
shortening. ‘The mode of onset in cerebral palsies and thelr die 
tribution in the form of hemiplegins in which the face isinvolved 
also indicate the seat of the lesion. The pathological diagnosis 





Fro. 182, 
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is by no means an easy One. Cerebral palsies occurring at tho 
time of birth and accompanied at that time with general conval- 
sions or asphyxia may be considered to be due to meningeal hem- 
orrhage, especially if the delivery of the child has been brought 
about by the use of forceps or if the labor has been long and 
tedious, Diplegias and paraplegias which are congenital are 
probably due to true porencephalus, provided there was no diffi: 





the first, second, or third year of life are apt to be due to hemor- 
thage, and less often to embolism, or thrombosis. Hemiplegias 


amore frequent than enibolisin, and that thrombosis as @ factor 
hhas not yet been ve-y clearly established. 
and Prognosis.—In all types of the disease the course 





ene Hie 20 they pase into the asylums for the idiotic 

and epileptic. The diplegic and paraplegic cases have a much 
worse prognosis both as to duration of life and as to improve. 
tment in symptoms. The degree of intelligence and the absence 
of epilepsy are the two factors which measure the seriousness of 
these eases, as they do those of the hemiplegius, As regards the 
‘Significance of individial symptoms, the post-hemiplegic move- 
ments have a bad import; the presence of a microcephalle head 
or of decided marks of degeneration is unfavorable. 

Treatment.—The treatuwnt, so far as the paralysis is con- 
cerned, is largely mechanical. The patient is benefited by ocea- 
sional courses of electrical treatment which stimulate somewhat 
the nutrition and functions of the muscles. Massage and stretch- 
ing of the contractured tendons and limbs also are helpful in my 
experience. The orthopedic surgeon is able to render valuable 
assistance by oceasional overstretching of the contractured limbs 
and placing them in splints, Tenotomy may also be resorted to 
with advantage, as T have had occasion to see. The child should 
be encouraged above all, however, to use the limb as much as pos- 
sible. He should be tanght gymnastic exercises; running, walk- 
ing, and bicycle-riding are all measures which give great help. 
When the child's intelligence is good and there is little or no epi- 
lopsy, & great deal can be expected in the way of improvement as 
the child grows older, 

So far aa the epilepsy is concerned, it should be treated on the 
same principles as idiopathic epilepsy, except that great care 
should be had in the use of the bromides; a thorough test must 
be made in order to determine how much of this drug will sup- 
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press the fits, and then [ts use must be graduated in the future in 
accordance with the knowledge thus obtained. The mental de- 
feets of the child can only be helped by proper training of the 
body and careful education of the mind. Tho question of oper- 
ative interference in these cases has of late excited mach atten- 
tion. A priori it would not seem as though surgical interference 
could do good in relieving conditions in which there is destroyed 
or atrophic tissue, Still the subject must be dealt with em- 
pirically, and there have been some results which show that 
apparentiy a relief is obtained in a few cases by trephining the 
skull or by Lannelongue’s operation of craniectomy. If there is 
no mnicrocephalus, if the case is one of hemiplegia with imbecility 
and epilepsy, the surgeon should simply make an exploratory 
opening. If he then finds any evidences of compression from 
the presence of a cyst, this may be very eautiously opened. If 
there is microcephalus, the linear craniectomy is the operation 
which is indieated. This has been found to be a very serious 
surgical measure and should only be resorted to with great eau- 
tion. In all cases, in operating on children, it has been found 
that it is imperative that the operation be made as short as pos- 
sible, and that as little be done at any single operation as ts con- 
sistent with the indications, 


CHAPTER XIX. 


DEGENERATIONS AND SCLEROSES, 


DeeeNeRation of the brain tissue, as in the case of the cord 
tissue, leads to sclerosis. Destruction, necrosis, injuries from any 
eanse, lead also to sclerosis. Sclerosis is sometimes a primary 
ehange due to a gradual proliferation and increase of connective 
tissue and neuroglia tissue. We have, therefore, in the brain 
primary degenerations and scleroses an‘ secondary seleroses, 
‘The primary degenerations are bulbar palsy and ophthalmo- 
plegia externa, or, as these diseases are sometimes called, polio- 
encephalitis inferior and policencephalitis superior; besides 
these are paralytic dementia, which is a diffuse cortical sclerosis, 
and disseminated sclerosis; and finally, underlying epilepsy we 
have, it is believed, a diffuse increase of neuroglia tissue which has 
been called a neuroglia sclerosis or a gliosis, Secondary scleroses 
are those which are the result of inflammations, hemorrhages, 
injuries, embolism, and thrombosis. A secondary sclerosis usu- 
ally affects certain special areas of the brain and is called a lobar 
sclerosis. Corresponding to these pathological changes we have 
certain clinical types of disease, Thus the diffuse cortical scle- 
roses cause what is known as paralytic dementia; polioencephali- 
tis superior and inferior cause bulbar paralysis and ophthalmo~ 
plegia; neuroglia sclerosis is perhaps at the basis of epilepsy and 
other degenerative disorders; lobar sclerosis is the lesion in eases 
‘of cerebral palsies of children, such ax hemiplegias, diplegias, and 
paraplegias, and many forms of {nco-ordination, motor disturb- 
ance, and convulsive manifestations. 

Besides the terms that we have used here, there are in medi- 
eal literature frequently employed the expressions brain atrophy, 
hypertrophy, porencephaly, chronic cerebritis, tuberous scle- 
Tosis, all of which terins are more or less synonymous with what 
owe have already given and are superfluous to our nosology, 

‘There ix possibly a primary chronic softening or degeneration 
‘of the brain, but if it exists is extremely rare, and oceurring in 
advanced life is probably due to disturbances in the blood sup- 
ply. 








DEGENERATIONS AND SCLEROSES. Bt 
ally not marked or permanent. When present they consist of 


the brain and spinal cord, but chiefly in 
the brain axis, and consequently in these cases the progress of 
the symptoms is fairly uniform. We have referred to them in 
the brief outline of the disease; they may be enumerated here 
again. ist. Paralysis taking the form of hemiplegia, paraplegia, 


speech. 7th and finally, an irregular and intermittent course to 
the disease. 

We will take up some of these symptoms now in detail. The 
paralysis is most frequently of the nature of a hemiplegia or 
paraplegia which is never complete, but rather in the shape of a 
simple weakness. This paresis is almost always accompanied 
with a spastic condition, so that there is exaggeration of reflexes 
andclonus, It is often also accompanied with an inco-ordination, 
but most frequently of all it is associated with the peculiar “ in- 
tention tremor” referred to. This tremor is course in its charac- 
ter; it ceases when the limbs are at rest and is shown only when 

tovements are attempted. Thas when the patient 
tries to raise a glass of water to his lips the jerky tremulous 
movements increase so that the water is spilled before it reaches 
his mouth. The tremor affects the muscles of the neck some- 
times, 20 a8 to cause oscillation of the head; and sometimes the 
muscles of the trunk, but rarely if ever the facial muscles. The 
nystagmus, which Is another manifestation of the tremor of the 
disease, is usually lateral and is present in about two-thirds of 
the cases. Eye palsies involving most often the sixth nerve occur 
in about one-sixth of the cases. The pupillary and ciliary mus- 
eles are rarely affected, and the Argyll-Robertson pupil is not 
found in the disease. The disturbance of articulation is very 
common, ranking in frequency with the nystagmus and tremor, 
In speaking the patieot separates the words into distinct sylla- 
bles, or he may simply separate the words very distinctly from 
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that of the true cerebro-spinal malady, and it is unwise to at- 
tempt to make any special clinica! distinction. Charcot divides 
the symptows into cerebral and spinal, and includes under the 


Tremor, however, is often, if not usually, due toacerebral lesion. 

nodules are found distributed through 
the brain and spinal cord. They vary in size from a millimetre 
to two or three centimetres in diameter (one-twenty-fifth to one 
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ineh). They are of firmer consistence than the surrounding brain 
substance, but are not quiteso hard as ordinary connective tissue, 
They consist microscopleally of fibrous tissue which does not 
seem to beconneeted with the walls of the blood-vessels as a rule, 
Very often the axis cylinders of nerves can be seen passing through 
the lesion. The nodules are found most frequently in the white 
matter of the brain, more especially in the pons, internal capsule, 
and centrom ovale (Figs. 184, 185), They rarely begin primarily 
in the gray matter, but may invade it secondarily. The roots of 
the peripheral, especially of the cranial, nerves occasionally con- 
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tain or are surrounded by these sclerotic masses. — he 
cord they may extend up and down the gray and white matter for 
considerable distance, ‘ 


evidences of thickening and | vascularity, but no trae 
inflammatory process. The | pathological change fn mul- 
tiple sclerosis ts as yet unknown; many things point to ite start- 


ing oriqiaially front sesall atuivoll oxi tlerunatl hth fakin aaa 
softenings, with a secondary reparative and sclerotic proces, 
The fact that the disease follows infective fevers makes such an 
origin of it seem probable. On the other hand, pathological 
anatomy does not yet bear out this view, and it is possible that 
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the disease begins by a primary degeneration affecting first the 
myelin sheaths of the nerve fibres, this being followed by a nea- 
roglia and connective-tissue proliferation whieh ends in the 
formation of the small islands of sclerosis. An 
logical peculiarity of the process is that while it destroys the 
myelin sheaths of the nerves, the axis cylinders remain intact for 
a long time, and consequently conduction of nerve impulses 
takes place imperfectly, directly through the nodular minsses. 
Course and Duration.—The disease rans a very irregular 
course. Its prodromal stage is long and remissions of consider 
able length occur. The disease may last from five to fifteen years, 
the average duration being five or six years. Death sometimes 
occurs from involvement of the nerves of the medulla, but 
more often’ from weakness and exhaustion or some intereurrens 
malady. 
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Rana METUANGEMeccl, Vypteel cabsn nao’ enttooeriooes tie 
m the other hand, typical cases are not common, the 


Prognosis.—The prognosix, while not favorable as regards the 
ultimate eure, is somewhat favorable as regards the remission 
and improvement, and the disease on the whole is not so severe 
as is locomotor ataxia or the other degenerative disorders. 

Treatment—In the treatment the same measures recom- 


large doses of iodide of potassium, the hypodermic injection of 
arsenic, the administration of nitrate of silver and of quinine 
and other tonies are advised. A very regular, systematic, and 
quiet mode of life, combined with the use of iodide of potassium 
and bichloride of mereury, has produced the best results in my 
experience, even in eases which gave no history of syphilitic in- 
fection. 


HYPERTROPHY AND ATROPHY OF THE BRAIY. 


‘These are both terms which cin be d mepped from neal ronryogicel 
nomenclature as representing distinct divoniers. phy 
of the brain has been ‘deseribed. net are ere 

either congenitally or in association with rick- 

ets. “It has said to produce much the same symptoms ob- 

Sides i jt Eiiaeaying Hast the hypertrophy is reclly a 

us in saying that the rophy is ya 

eid os brain, rather than a chronie inflammation or 
or aie ote other tumor formation, 

brain may be either total or partial, When 


oA the ‘whole of the encephalon, it ts con- 
toa i Hasbestekt unter sve torn microcephaly. A slight 
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CHAPTER XX. 


TUMORS OF THE BRAIN.—SYPHILIS. 


‘Tue kinds of tumor found in the brain are tuberele, syph- 
floma, glioma, and sarcoma, which are the common forms; 


echinococeus, and cysticercus. In fact, all forms of new growths 
are found in the brain; but the infectious granulomata, tubercle, 
and gumma and the sarcomatous type of tumors are the most 
common. As compared with other organic diseases of the con- 
tral nervous system, brain tumors are rare, 

Etiology.—Brain tumors affect males oftener than females, the 
ratio being about as two to one (644:320), Sarcomata alone seem 
to affect females about as often as males. Brain tumors occur 
with about equal frequency throughout all ages of life up to 
about fifty; one-third occur under the age of twenty (Gowers). 
Daring childhood tumors are about equally distributed through- 
out all ages (Starr). One-half of all the tumors of childhood are 
tubercular; after this come gliomata and sarcomata. The 
gumma, glioma, and sarcoma begin to be more frequent after the 
age of twenty. Sarcoma and especially cancer oceur in the mid- 
die and later ayes of life; but brain tnmors of any kind are ex- 
tremely rare after the age of sixty. 

To sum up in tabular form, the relative frequency of the dif- 
ferent kinds of tumors with regard to age is shown in the follow- 
ing: 


Childhood, . . . . tubercle, parasites, 

Barly life. .  . . gumma, glioma, parasites. 
Early and middle life, . =. sarcoma, glioma, and gamma, 
Middle and late life, . . sarcoma, gumma, cancer. 


Heredity has a slight influence in predisposing to brain 
tumors, Blows on the head and other forms of injury to the 
cranium are exciting causes in a small proportion of cases, 

Symptoms.—The symptoms of brain tumors vary extremely 
in accordance with the location, the kind of tumor, the rapidity 
of growth, and the age of the patient. The general course of a 
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in most cuses there is greater tenderness in that part of the era- 
nium lying over the tumor. 

Vomiting is a symptom which is almost as frequent as head- 
aebe. The vomiting is often of a projectile character and not 
accompanied with much nausea. Vomiting occurs, as does 
headache, more frequently with cerebellar tumors. It is asso- 
ciated with rapidly growing tumors such as syphilitic or tuber- 
cular neoplasms Vertigo is a general symptom which occurs 
in from one-third to one-half of the cases. The vertigo may be 
slight, such as is often felt from ordinary causes. Occasionally 
it is very severe and accompanied with forced movements. 
‘The severer form= and those associated with forced movements 
cecur with tumors of the cerebellum and the parts closely con- 
nected with it, Optic neuritis is one of the most frequent and 
important of all the general symptoms of brain tumor; it occurs 
at Some périod of the disease in at least four-fifths of the cases, 
‘more frequently in cerebellar tumors and in those of the mid- 
brain and great basal ganglia. It is rare in tumors of the me- 
dulia. It is lees frequent and marked in the slow-growing 
tumors. The neuritis may ron a somewhat rapid course and then 
improve a great deal or even for a time disappear; but ordinarily 
the course is progressive and it ends eventually in an atrophy of 
the optic nerve. Hence the examination of the eyes in brain 
tumors should be made a number of times in order to note the 
progress of the trouble. Primary atrophy of the optic nerve 
does not occur in brain tumors, The inflammation almost al- 
‘Ways affects both nerves, but it may begin with one and subse- 
quently affect the other. The cause of optic neuritis In brain 
tumors has been the subject of a great deal of discussion and 
theorizing. There are doubtless different factors entering into 
‘the mechanism of its production in different eases, but accepting 
‘the modern doctrines of inflammation, we must believe that the 
Most probable and most essential canse fs an irritation of the 
nerve fibres by the produets of the growth of the tumor which 
infiltrate into the sheaths of the optic nerves. There are pecul- 
jar mechanical conditions which tend to hold these products 
within the sheaths and thus enable them to act more energet- 
ically as irritants, Simple mechanical processes alone--the ten- 
sion and pressure—would hardly explain the presence of a genu- 
ine inflammation. 


Mental defects are almost always present in tumors of the 
brain. These defects consist in a slowness of the mental pro- 
‘cesses, a condition of hebetude, a tendency to attacks of somno- 
Tence, and sometimes a peculinr childishness and silliness or peeul- 
jar mental irritability, The memory is also usually somewhat 
‘weakened and the power of attention lessened. Such psychical 
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above by a line that bounds posteriorly the post-central convo- 
lution. 8. Theparietallobe. 4. The occipital lobe. & Tho tera 
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surface of the brain. The boundaries of most of these arens 
are indicated better by the figure than by a deseription. They 
to some extent with the cerebral lobes, but not en- 
tirely so, since the frontal and parietal lobe divide between them 
the central area. 
‘L. Tamors of the prefrontal aren, Tumors in this area often 
show no particular localizing symptoms, and this part of the brain 
45 
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4. Occipital lobes. Tumors in this region, if situated in the 
caneus and first occipital convolution, prodace homonymous 
hemianopsia, If the tumor involves the other parts of the occi- 
pital lobe and the enneus is not seriously involved, there may be 
a condition known as soul blindness or incapacity to understand 
the natare of the things which one sees. If the tumor extends 
up ehiefly toward the angular gyrus, there may be word blind- 
ness, along with some heminnopsia. If the tumor extends farther 
forward into the parietal lobe, there may be hemianesthesia, 
hemiataxia, and perhaps a little hemiplegia owing to involvement 
of the fibres of the internal capsule. 

5. Temporal area. The temporal or temporo-ephenoidal area 
on the right side is very nearly a latent one. On the left side 
tumors involving the posterior part of the first and upper poste- 
ior part of the second temporal convolution produce word deaf- 
ness. Tutors in either lobe when large and extending well 
down toward the base may produce attacks of vertigo or forced 
tmovements, owing probably to irritation of the internal ear, 
‘Tomors that involve the hippocampal convolution and the uneus 
may produce perhaps some disturbances in the senses of smell 
and taste, 


6. Tumors of the corpus callosum. ‘Tumors situated in this 
area are very rare. Their symptoms have been thought to be 
somewhat characteristic; but in the writer's experience they cor- 
respond closely with tumors situated in the third ventricle and 
lateral ventricles of the brain; in other words, tumors which, 
beginning in the central parts of the brain, gradually extend 
outward toward the periphery. The symptoms credited to tu- 
mors of the corpus callosum are, first, the general symptoms 
‘of brain tumor, to which there are superadded a gradually de- 
veloping bemiplegia with later a paraplegia. At the same time 
there is a great deal of mental dulness, stupidity, and drowsiness; 
the patient often sits for hours mute, refusing to speak, of lies in 
ahalf*omnolent condition, There are no paralyses of the oculo- 
‘motor nerves or of the other cranial nerves. There is no anws- 
thesia. The disease gradually progresses and the patient dies in 
comm, 

% Tumors of the great basal ganglia and the capenle (the 
optico-striate region). The general symptoms of tumors of this 
region resemble in many respects those of tumors of the corpus 
callosum, The stupidity, however, may be less marked. There 
is usually a progressive hemiplegia which muy be accompanied 
with anaesthesia and sometimes with choreic movements, if the 
tumor involves the optic thalamus and adjacent part of the cap- 
sale Tumors of the caudate nucleus alone and of the lenticular 
nucleus alone seem to give ris: to no special symptoms, and these 
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other regions; we more frequently have headache, vomiting, ver- 
tigo, and optic neuritis from ueoplasins here. If the tumor is 
situated in the lateral lobes of the cerebellum, no localizing 

develop until the tumor becomes very lange 50 that it 
presses upon the medulla or other adjacent regions, When the 
tumor is in the middle lobe a peculiar ataxia develops, known as 
cerebellar ataxia. The gait of the patient is a reeling one like 
that of a drunken man, or in walking be takes short steps and 
spreads his legs as if in fear of falling. This has been called the 
titubating gait. Besides this, severe forced movements may occur 
whieh usually throw him sideways or perhaps forward, very 
rarely backward. Secondary symptoms from pressure on the 
medulla often develop in tumors of the middle lobe; such symp- 
toms being glycosuria and disturbance of the functions of the 
cranial nerves. Late in the disease hemiplegia and paraplegia 
and bulbar symptoms may develop from extreme pressure. 
‘There may be also hydrocephalus duc to pressure on the veins of 
Galen and obstruction of the return flow of blood from the cen- 
tral arteries of the brain. 

12. Tumors of the base of the brain. Tumors situated in the 
anterior fossa produce symptoms very much like those described 
under the hend of tumors of the prefrontal area, but there Ix 
necessarily destruction of the olfactory lobe and there is more apt 
to be involvement of the optic and oculo-motor nerves and of the 
tissues of the orbit. 

Tumors of the middle fos. Tumors sometimes involve the 
hypophysis. Sueh condition has been found in cases of acro- 
megaly, and it has been suggested that the tumor of the hypo 
physis is the cause of the disease referred to; but such cannot be 
the case, since a number of tumors of this region have been de- 
seribed in which none of the symptoms of acromegaly were pres- 
ent. Tumors of this region and of the interpeduncular space 
produce symptoms such as would naturally result from pressure 
on the optic ehiasm, and it is mainly the early presence of optic 
neuritis aid of peculiar forms of hemianopsia which differentiates 
Jesions in this area from those in the anterior fossa, 

Multiple tamors. About one-seventh of all brain tumors are 
multiple. Hence in making a diagnosis of the localization of 
tumors this fact wast be borne in mind, The tumors which are 
most frequently multiple are tubercle, cancer, and melanotic 


Pathology.—Tubercle is a form of tumor found oftenest in 
children and is altogether the most frequent of brain tumors. It 
i= more often located in the cerebellum, but may appear in the 
pons or other parts of the brain. It may bea single or, as It is 
then called, a solitary tubercle, or there may be a multiple 


_ 











TUMORS OF THE BRAIN. 3o1 


is a form of infeetious tumor which sometimes 
extends from the face and neck into the brain, leading to inflam- 
matory procetses, however, rather than true tumors. No other 
of infectious origin attack the brain unless glioma be 

found to be of that nature. 

Glioma may oceur in any part of the brain, but is most fre 
quently found in the cerebrum. It is the only tumor which is 
peculiar to the nervous centres, being developed from the neu- 
eee eraacl oes eroire 

Glioma originates In the white matter of the nerve centre and 
‘not from the membranes or fibrous structures. It may grow to 
@ very large size and is the form of brain tumor which becomes 


vascular and it may show the results of hemorrhages. The cen- 
tral part sometimes breaks down, forming cavities or cysts, The 
tumor may grow very rapidly, infiltrating the normal tissue. In 
those cases there is hardly any definite boundary between the 
tumor and the normal tissue. In other cases the tumor grows 
slowly, bat rarely if ever becomes encapsuled. Microscopically 
it is found to consist of sinall cells with delicate fibrous prolonga- 
tions, these being the glia cells. The tumor is very vascular 
and its whole appearance is suggestive of an inflammatory pro- 
cess rather than a new growth; the inflammatory process being 
one in which the neuroglia tissue reacts to the inflammatory Lrri- 
tant. Giiomata may undergo certain changes, ¢.g., 1 mucous de- 
generation of the cells takes place, forming a myxo-glioma. When 
there is with the neuroglia-cell proliferation a rich proliferation 
of round cells from the connective tissue it is called a glio-sar- 
coma. When the tumor is situated near the surface, involves the 
membranes, and grows slowly, with an increase in fibrous tissue, 
itis called a fibro-glioma. When the gliomatous growth is very 
firm and hard, the fibrous portion of the glia tissue predominates; 
it constitutes a nodule such as is found in multiple sclerosis, and 
these hard gliomata are sometimes called neuro-gliomata. 
Sarcoma. The sarcoma and its various modifications form 
perhaps the most important and almost the most frequent of the 
brain tumors. Thesarcoma isa tumor of connective-tissue origin ; 
it develops, therefore, from the brain membranes or from the 
sheaths of the blood-vessels. Sarcomas may be single or multi- 
ple. They may be of all shapes and they grow to very varying 
sizes, They often develop a capsule. They may be elther pri- 
Mary or ¢econdary, Their growth is often rapid. They are 











presence of the characteristic general syimptoms—headache, vou 
iting, vertigo, optic neuritis, mental disturbances, and progres- 
sive course. The physician must bear in mind the possibilities 
of meningitis, abscess, lead-poisoning, hysteria, and paretic de- 
mentia. Very often a localized basilar meningitis of syphilitic or 
tubercular origin simulates closely the presence of atumor. Be- 
sides the general points referred to, in estimating the probabili- 
ties of the existence of a tumor we must bear in mind the age of 
the patient and the existence of a tuberculous or syphilitic his- 
tory, the history of an injury, of local tenderness, and of rise of 
cranial surface temperature, and the presence of some new growth 
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in other parts of the body, particularly about the neck or thorax 
orin the Inngs. ~ 

The diagnosis of the location of the tumor is based upon the 
rules already given in regard to local diagnosis. The diagnosis 
of the nature of the tumor can often be nude and should be at- 
tempted. In children, for example, the chances of the tumor 
being tubercular are very great, particularly if there isa serofa- 
Jous diathesis or tubercular disease elsewhere, Syphilitic tumors 
of the brain are almost always accompanied with or preeeded by 
Manifestations of external syphilis. Gliomatous tumors occur in 
childhood and early life. They produce, as a rule, fewer irrita- 
tive phenomena and are accompanied by remissions and by apo- 
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from the cerebellum; in adults it is perhaps possible. Operations 
for tumors should be undertaken as early as possible; this is a 
fact on which too much stress cannot be laid. 


ENTRACRANIAL AyxuRisos. 


Intracranial aneuriams are of two kinds—" miliary” and those 
of large sie. The miliary ancurisms are minute dilatations of 
the vessels and are always multiple; they have been described 
under the head of cerebral hemorrhage. Large aneuristuns affect 
only the large cerebral arteries at the base of the brain. The 
arteries are affected in the following order; middle cerebral, basi- 
lar, internal carotid, and anterior cerebral. The anterior and 
‘posterior y and vertebral arteries ure ocensionally: 
aoe as eee ee 


Btiology—Males are affected slightly oftener than females. 
Aneurisms occur at all ages from ten to sixty; before ten and 
after sixty they are extremely rare. Heredity occasionally plays 
@ part in predisposing to cerebral aneurisms. The exciting enuses 
are embolism, especially when the emboli contain microbes; 
syphilitic disease, injuries, and in rare eases senile degencration. 

The symptoms are very indefinite; they resemble to a consid- 
erable extent those of tumor at the base of the brain; headache 
and vertigo, mental dulness and irritation, cranial-nerve palsies, 
and oceasionally hemiplegia and convulsions are noted, Optic 
neoritis is rather rare. In a few cases the patient is conscious of 
@ iurtmur or recognizes the pulsating sensation in the head. 
Sometimes when the anearism is in the vertebral artery a mur- 
tur can be heard between the mastoid process and the spipal 
colamn (Moser). 

‘The diagnosis is often difficult; it ix based on symptoms of 
tumor at the base of the brain pressing on cranial nerves and on 
=e ad See The effect of carotid compression should 

tried. 

‘The prognosis is not good. In perhaps the majority of cases 
@ rupture of the vessel occars in a few years; however, rapture is 
not the inevitable event, and sometimes the disease becomes sta- 
tionary or undergoes spontaneous cure. 

The treatment of the disease, if it ean be recognized. is the 
same as that for aneurism elsewhere so far as drage are con- 
cerned; surgically the common carotid may be tied and perhaps 
the vertebral if the aneurism is believed to be connected with 
‘that artery or with the basilar. 
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necessarily a varied one, The, reader can perhaps best under- 
stand the way in which the disease acts by having presented first 
a series of tables showing on the one side the clinical sy: 
on the other the chief anatomical changes that underlie them, 
The first table presents the symptoms of syphilis of the brain, 
which is unquestionably the most common form. The next table 
shows the symptoms of syphilis of the cerebro-spinal system, a 
form which ranks second in frequency. Third we have syphilis 
of the spinal cord alone, which is somewhat rarer, and last and 
rarest of all we have syphilis of the nerves, In addition to these 
four forms of syphilitic manifestation we have two diseases 
which are acknowledged to be sequel of syphilis and which are 
called post-syphilitic degenvrative processes, 
1. Syrmmis or rm Brats. 
‘Clinical Symptoms, Anatomécal Change, 
Seversheadeehe, vomiting, vertigo, men- Gummatous inflammation of the base in- 


“tal dulnems, and irritability, attacks of volving Derve roots, or gummatous in- 
somnolence or coma, convulsions, cra- flammation of convexity, arteritis, and 


TL Cenemno-apinat. Syms. 
‘Many of the brain symptoms ss abore, — Gurmmatous basilar meningitis ; diffuse, 
‘spastic paraplegia with spinal pains eee 
‘and involvement of sphincters. 


i grates 
Farle with psig Bromnséqutd ay et summa, localized 
from obliterative arteritis. 


Vv. aanwae 
Cranlabnerve palsies, cauda equina Root neuritis, gummatous neuritis. 
‘symptoms, boca! palsies of 
berves, 
V.~Posrerrmmitio Deaexmnative Processms. 
Locomotor ataxia; general parenix 


Taking up these different forms of nerve syphilis in order, I 
will give some further details with regard to each of them, 

1. Syphilis of the brain in its most common form shows itself 
by agrmdual development of severe and persistent headache. This 
is usually associated with vertigo, sometimes with nausea und 
vomiting. After the headache has developed and has lasted for 
a time, or even without much delay, there comes on sometimes 
an attack of hemiplegia, Preceding the hemiplegia, or in some 
cases without the hemiplegia, there are paralyses of the cranial 
nerves, more especially of the nerves of the eye. Optic neuritis 
is somewhat frequent, There may be, before any paralyses de- 
velop, attacks of epileptic convulsions, either general or partial. 


—— 
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chronic or subacute transverse myelitis. It is probable that 
syphilis is a much more frequent factor in the production of so 
called transverse myelitis than is usually supposed. The ana- 
tomical process underlying tt is that of a meningitis which passes 
along the septa into the substance of the cord, involves the 
arteries of the cord, and produces a more or less complete soften- 
ing of the part. The only truly inflammatory process, therefore, 
is that which is produced in the meninges, connective tissues, 
and arteries, The anatomical changes in the cord substance are 
mainly those of softening with reactive inflawwmation. Spinal 
syphilis may show itself also by ihe development of gummatous 
nodules which grow from the meninges, press upon the cord, and 
produce the symptoms of a spinal tumor. Spinal syphilis may 
also develop itself in three or four different foci, producing the 
logy of disseminated myclitis, 

IV. Syphilis of the nerves. Syphilis rarely affects the periph- 
eral nerves; there are, however, oveasional deposits of syphilitic 
exudate producing the ordinary symptoms of irritation and com- 
pression of nerves, There is said to be a form of multiple neuri- 
‘tis produced by syphilis, but its actual existence has not yet been 
absolutely demonstrated. Syphilis has been known to attack 
the roots of the cranial nerves, producing a root neuritis; and it 
is very apt to attack the roots of the spinal nerves when the 
‘spinal membranes are involved. 

Y. The post-syphilitic degenerative processes are locomotor 
ataxia and general paresis. Oceasionally it happens that the 
syphilitic deposits in the spinal cord may produce lesions some- 
what like those of locomotor ataxia, and in this case there will 
be a train of symptoms which also resemble this disease. In true 
locomotor ataxia, however, the process is never in any sense a 
syphilitic one, The syphilitic poison seems to so affect the ner- 
Yous centres as to predispose them to the peculiar degeneration 
characteristic of tabes. Syphilis may also produce a chronic 
meningo-encephalitis which will manifest itself by symptoms re- 
sembling to a vonsiderable extent general paralysis; but it is very 
"cleat that true general paresis is not a syphilitic 

Syphilis, however, seems to predispose to it, just as it 
eager to locomotor ataxia, 

Hereditary Syphilis —Inherited syphilis will lead to anatomi- 
cal changes and elinical manifestations resembling in all respects 
those of acquired syphilis. Inherited syphilis, in other words, 
may produce headaches, cranial-nerve palsies, hemiplegia, epi- 
‘lepsy, mental disorders, and paraplegia. The disease probably 
“is the cause of a considerable proportion of the cases of chronic 
“hydrocephalus and of many of the cases of so-called tubercular 
‘meningitis. The peculiarities of hereditary syphilis show them- 
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portant to give more than this—as much, that is to say, as two 
hundred grains three times a day, and it is the general experience 
of American neurologists that results can be obtained by these 
large doses which cannot be obtained by smaller ones. In my 
own experience I have known a patient to take five hundred 
grains three times a day for a considerable time without harm, 
and indeed with benefit, Usually, however, such extraordinary 
doses are rarely needed. It is found that, as a rale, patients tol- 
erate large doses of iodide quite as well as smaller ones, and some- 
times the iodism produced by small doses disappears when large 
doses are given. The drag is best administered largely diluted 
with water or with Vichy or in milk, and taken after meals 
Some persons bear it better before meals. It is oceasionally ad- 
visable to combine mercury with the jodide. This may be given 
in the form of the bichloride or by an inunction, Other drags 
which are of value are the ordinary tonics such as iron, quinine, 
and the bitters and mineral acids. Plenty of good food, out-door 
air, and all those things which will improve the general health 
of the patient are indicated. 





CHAPTER XXL 
FUNCTIONAL NERVOUS DISEASES. 


FoNcrionat nervous diseases are those in which no definite 
known anatomical change underlies the morbid phenomena. 
On this account it is customary to classify them on « clinical 
basis. We can, however, also make etiological and pathogenic 
subdivisions. Applyingsuch a method now, we have two broadly 

ed classes: the primary, or degenerative, and the 
secondary, or acquired neuroses. Such a classification is suggest- 
ive and helpful, thongh not perfectly correct, because several 
factors often enter into the cause of the same neurosis. 


[ Primary neurasthenia, hypochondriasis. 
Primary | Epilepsy. 
degenerative Hysteria major. 
neuroses. | Hereditary chorea. 
General spasmodic ties. 
Myotonia. 
* Chorea. 
From infectious, | Tetanus. 
autocthonous, | Tetany. 
and mineral poi- | Rabies, 
sons. | Tremor. 
Neuralgia. 
Neurasthenia_ 
Acquired } Exhaustion and | Hysteria, 
ameuroses. shock neuroses. ) Exophthalnie gottre. 


Occupation neuroses, 


erated - {Tce 


Local spasmodie tics. 
ative neuroses, 


Paralysis agitans. 


§ Vasomotor, trophic, and 
Misealianeoas, 7)" sicep disorders. 


THE DEGENERATIVE NEUROSES. 
EvInersy. 

Idiopathic epilepsy is a chronic fanctional disorder character- 
dzed by periodical seizures attended with loss of consciousness and 
usually with convulsions, Mental disturbances may accompany 

\ or take the place of the convulsions. 
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tations, worms, dyspeptic stat dantel irritations, tesioas te 
“olin prea ere owe american observers put much 
‘on the importance of ocular irritations; writers 

hhave laid more emphasis on disease of the ear. ( Probably the 
} LT ae Tas ieee eee ae 


portant iy may be 


























Fic. te—Tan.e saownsa Peecentaae or Caves or Eriterey, Chones, axp 
Necnatata Ocouumise ar Escu Haty Ducape axp (ayren 20) Eacu Ducane. 
‘Double line, epilepsy; dotted line, chorea; single line, neuralgia. 


brought out by peripheral irritations; more rarely there occurs 
only a reflex epileptiform neurosis, Xf 
Symptoms of the Conculsion.—The patient often feels some *) 
premonitory symptoms for a few hours or a day, consisting of 
general malaise, irritability, or giddiness. The attack begins in 
abont half the cases with a peculiar sensation called the aura. 
Often also a loud ery is uttered and the patient falls unconscious 
tothe ground. The face is pale, the eyes are open and turned up 
and to one side and the pupils dilated. The head is drawn back 
‘or to one side, and the whole body is in a state of rigidity or tonic 
spasm. The arms are slightly drawn out from the trunk, the 
forearms and wrists flexed, the fingers clinched or flexed in 
other ways, the legs and feet extended. This tonic stage lasts 


\ 








flexed 

contractions, the facial and eye muscles twiteh, 
the mouth, Seco 
stained with blood. The movements are sometimes so 
that the patient is thrown about the bed or floor, and occasion- 
2h dislocated, nasally she sO as ‘The urine often, 

and the feces occasionally, are passed. The temperuture is 
raised }* to 1° F., rarely more. The pales (ee eee 
frequent and tense, and then, as the attack subsides, becomes 
feeble again. The clonic spasm lasts one-half to one or two min- 
utes. It subsides gradually, and the patient sinks into a stupor, 
from which he can be roused with This: 
cceded by a heavy sleep of several hoursand a feeling of hebetude 
which lasts all day. Vomiting sometimes occurs as a terszinal 
symptom. Immediately after the attack there ts a temporary 
exhaustive paralysis, with loss of knee jerk. The pupils eontract 
again and often oscillate. There may be a slight amount of 
transient albuminuria or glycosuria, The earthy phosphates 
are found (ncreased; urea is not, Then Sec 
hemoglobin in the blood (ere) and of hwmatoblasts. 
the attack is followed rida ery =! be 
from one convulsion into another. This condition is called status 
epilepticus. 1t usually lasts less than twelve hours, but may last 
for one or more days and until finally death occurs from exhaas 
tion. It only develops in the severer types. 

Symptoms of the Minor Attacks.—In the minor attacks (petit 
mal) the patient suddenly stops in anything in whieh be is en- 
gaged, the features become fixed, the eyes open, the face is pale, 
the pupils dilated, often slight twitching of the facial museles or 
of the limbs occurs, and consciousness ix st, In a few seeonds 
the attack is over, and the patient, who does not fall, resumes his 
work or conversation, being unconselous of what has cecarred, 
exeept that he has had a “spell.” Often there isa warning sen- 
sation or aura. This is folt ax giddiness, sonse of fear, numb sen- 
sations of the extremities, flashes of light or blindness, or choking 
sensations, There may be acry uttered. The minor attacks are 
in rarer cases accompanied with sudden forced movements; the 
patient runs a fow steps, or turns round or makes some automatic 
movements, This is called procursive epilepsy. 

Symptoms of the Psychical Attacks.—Somotimes the minor at- 
tacks are followed by outbursts of maniacal z 
sudden violent automatic movements, and in these states 
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patient may commit crimes of violence. In rare cases the patient 
passes into a sommambulic state, during which he performs ac- 
customed acts, such as driving and walking, automatically and 
naturally (gomnambulic epilepsy). This form of epilepsy may 
come on without a preliminary minor attack, and then it is to be 
considered a“ psychical epileptic equivalent.” 

Minor attacks may end in convulsions of a co-ordinate type in 
which the patient jumps, kicks, throws the arms about as in 
hysterical attacks, These are called hysteroid convulsions. 

The seizure may consist of only a short tonic stage and a fow 
twitchings of the limbs, the whole lasting but a few seconds. 
‘This is called an abortive attack. Under the influence of medi- 
cation, the severe seizures are often reduced to abortive forms. 

Jacksonian or partial epilepsy is a form of the disease char- 
acterized by convulsive attacks affecting only a single group of 
muscles or a limb, and generally not accompanied by Joss of con- 
sciousness, Jacksonian epilepsy is always symptomatic of some 
focal lesion affecting the cortical motor area of the brain. This 
may be a tumor, inflammation, or injury. This form of seizure 
is significant of a slowly growing brain tumor or 
syphilis, 


The aura usually consists of a sensation of numbness, prick- 
ling, or of a breeze beginning in the hand or leg and passing up 
to the head, when consciousness is lost. Still oftener there is a 
peculiar sensation starting in the epigastrium and passing up- 
ward. More rarely there are special sense aurm such as flashes 
of light, noises, or voices, and peculiar tastes or smells. Besides 
these there oceur feelings of giddiness, dreamy states, peculiar 
sensations in the head, and indescribable general sensations. 

The aurm may be divided into 

Visceral—epigastric, laryngeal, cardiac. 

Cutaneons sensations. 

Special senses—flashes of light, ete, 


The aura is thought to indicate the seat of the first discharge 
‘of nerve force, and its study is of most importance in connection 
with symptomatic epilepsies, as will be shown later. 

Relative frequency of the different kinds of attacks. The 
severe attacks are the most frequent, next come combinations of 
severe and minor attacks, and next minor attacks alone, while the 
psychical forms are the rarest. 

Frequency of the Attacks.—The severe attacks may come on 
only onee or twice a year, and this commonly occurs during the 
development of the disease. The frequency gradually increases 
until they occur every month or two or three times a month. 








slow digestion, and sexual atrophy or irritability. The excretion 
of phosphoric acid is below normal as compared with urea. 


‘ EH 





OF Tie Comtex ox Erinersy. 


The psychical stigmata are mental feebleness, moral insensi- 
bility, irritability, wayward and vicious inpulses, lack of will 
power, and sexual aberrations. 

Pathology.—The body of the epileptic shows sometimes skin 
eruptions and ulcers, the result of treatment. There are often 
evidences of local injuries and fractures due to falls. The organs 
may show vices of conformation. The uterus is frequently in- 
fantile or sharply flexed, Deformation of the occipital bone or 
the atlas so as to produce narrowing of the upper spinal canal 
has been noticed. The brain may be undaoly large or small, but 
there is nothing constant in this, nor is there an abnormal differ- 
ence in the weight of the two hemispheres. The convolutions 
show many anomalies, but there is in them nothing specific On 
the whole the convolutional type is asimple one, The patholog- 
ical change fonnd most constantly in epilepsy is an induration or 
selerosis (gliosis). This affects the cornu ammonis rather often 
{4S to 105), more mrely the olivary bodies or cerebellum. Besides 
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about, kick, strike, ete. Their attacks often are produced by 
emotion and are ended by some powerful mental or physical 
impression. The slight rise of temperature in epileptics rarely 
occurs in hysterics. Petit mal and epileptic vertigo are distin- 
guished by the sudden lapse of consciousness and by the sudden 
pallor and fixation of the eyes, dilatation of the pupils, and 
slight twitchings of the face, Nocturnal convulsions are usually 


Eclampsia, or acute symptomatic and reflex convulsions, can- 
not always be distinguished from epilepsy. The history of the 
case, the irregular and often prolonged character of the fit, may 
enable one to make the diagnosis. 

Course and Prognosis,—Epilepsy shortens life to some extent; 
most cases do not live beyond the age of forty or fifty. About ten 


pears spontaneously in others, The prognosis of petit mal is 
‘worse than that of grand mal; that of the two combined is worse 
~The psychical form of epilepsy is the least 
to treatment. Epileptic insanity and dementia are in- 
curable. Death occurs rarely in the attacks except in terminal 
stages. Yet the status epilepticus is always a source of danger. 
Epilepties are said rather frequently to suffer from phthisis. 
This is, however, a matter of infection and can be prevented. It 
should be remembered that epileptics who have only a moderate 
number of attacks, six to fifteen yearly, can get along comfort- 
ably for years, doing their work and enjoying a fair share of the 
duties and pleasures of life. Finally, the following prognostic 
roles may be laid down: The prognosis is better in males, better if 
there is a hereditary history, better if the fits are nocturnal or 
diarnal alone, better in grand mai, better If fits occur infrequently, 
better if they begin after twenty, and better if due to extrinsic 
causes. The is is vi in post-hemiplegie epilepsy 
ny to ic disease. 
Treatment.—The first and essential rule of treatm 
copes cay ned treat them vigorously from the start. Children 
ve & féw convulsions during the first three to five 
years of life should be treated as if they might develop epilepsy 
between the ages of ten and fifteen or enrlier. The recurrence 
of a fit berween the ages of five and ten should excite appre- 
hension and call for the most diligent treatment. Another rule 
is that when epilepsy is recognized in children the case should be 
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quency of attacks, in from five to ten per eent of cases Fro 
mides do no actual good to the patient in a mueh larger propor 


the drug, preferably with carbonic-acid water or Viehy, in the 
proportion of six ounces of water to. seruple of the drag. Atew 
drops of phosphoric acid may be added to this, 

‘The continuous administration of an alkaline bromide in an 
alkaline water sometimes affects the bladder, and then bro- 
mide can be given dissolved in hydrobromic acid. 

The best substitutes for the bromides, when these do no good 
or do harm, are belladonna, zinc, strychnine, glonoin, borax, and 
antipyrin. 

‘The best’ non-specific adjuvants (drags) to the bromides are 
potassium jodide (in syphilitic epilepsy), potassium blearbonate 
(in lithemic and rheumatic states), carbonate of ammonium, the 
hypophosphites, arsenic, iron, and quinine, 

The best specific adjuvant to the bromides, as Seguin has 
shown, is chloral hydrate. By adding five or six grains of this to 
a mixture the bromide dose can be reduced one-half and the fits 
still be controlled. Chloral-amide has a similar effect. Both 
these drugs will sometimes affect the eyes and stomach unfayor- 
ably, Children bear nearly as large doses of bromide as adults. 

The remedies that are especially useful in petit mal are, after 
the bromides, bromide of camphor, belladonna, glonoin, canna- 
bis indica, cod-liver oil, ergot, counter-irritation at the back of 
the neck, and cold spinal douches, 

For epilepsy in children, besides the bromides it is sometimes 
advisable to employ milk diet, rest, and oxide of zinc. 

In hemiplegic and in Jacksonian epilepsy the actual cautery 
applied over the scalp ix beneficial. For nocturnal epilepsy one 
may increase the dose of bromide at night and add chloral or 
digitalis. Strychnine is sometimes asefal. Raising the head of 
the bed or making the patient sleep in a chair at night are meas- 
ures that may be tried, 

For hysterical and erethitic cases, with or in place of bromides 
give a diet of milk and vegetables, and try turpentine, valerian, 
orzinc, Belladonna is usually contra-indicated, 

Counter-irritation by means of blisters, issues, and setons at 
the back of the neck is of doubtful value, 

For the status epilepticus give large enemata of chloral and 
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use emeticsand purges. Venesection isoften morphine 
is dangerous, chloroform is only palliative, and nitrite of amyl 
is of little value. 

To prevent impending attacks the best remedy is nitrite of 
amyl, which may be carried in a phial filled with cotton. Inhala- 
tion of chloroform or ammonia, the internal administration of 
ammonia, spirits of lavender, or alcohol, a sternutatory, and 
pressure on the carotids—all are measures whieh sometimes stop 
the attack. 

Alterative and habit-breaking drugs, such as mercury, iodide of 
potassiam, arsenic, and antimony, are useful in epilepsy, especially 
in acquired forms due to lead, alcohol, and syphilis. Bromides 
stop the fits oftener if given early in the disease, if given to young 
children, and if given in cases that develop after twenty-one. 

Injuries to the head which haye caused a fracture or a con- 
tusion of the brain are the most frequent traumatic irritants. 

(Whenever epilepsy can be distinctly traced to a blow on the 
head the question of trephining should be brought up. If there 
isa ry of fracture or present evidence of fracture or even 
evidence of severe head injury, trephining is justifiable. The 
more marked the evidence of a degenerative constitution and the 
less marked the evidence of real brain injury, the less hopeful 
the prognosis. On the whole, surgery can do little for acquired 
and for idiopathic epilepsy. 
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application of magnets or coins or pieces of metal, 
if a silver coin is fastened upon the anwsthetic area, 
of a fow minutes or a few hours there will be zone of normal 
sensation under and around the coin, Sometimes the tempen- 
ture of the skin upon the anesthetic part is lowered 3° or 4 F., 
and upon pricking the skin blood does not flow. ae 
evewipactudetbrnip eel chee $o 
Hysterical anesthesias are not 
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children, and are rarer in women than in men in the author's ex- 
perience, Anmsthesia of the inucous membranes is present chiefly 
in hemianmsthesia; it then involves the mucous membrane of the 
mouth and throat, and to a less extent that of the nose and glot- 
tis. Heminnesthesia is usually accompanied with some hemi- 
plegia and often with some tremor. Segmental anwsthesia ts 
also often accompanied with some degree of paralysis of the part, 
Visual anesthesias, One of the most common of the perma- 
nent stigmata of hysteria is an anwsthetic condition of the retina. 
The result of this is the production of a concentric limitation of 
the visual fleld and « disturbance in the color sense 
Joss of this sense may take place or there may be & ere 
in the way in which the colors are pereeived. There may be al 


ail 
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a distinct diminution in the acuity of vision or even a complete 
loss of sight of one eye. The visual disturbance is most common 
with hemianzsthesia. 1¢ is more marked on the affected side, 
. but exists to some extent on the healthy side. The limitation of 
the flelds is shown in the accompanying cut (Fig. 198). 

Hearing. There is sometimes a diminution in the acuity of 
hearing of one ear, and this occurs, if present, in connection with 
hemianwsthesia, There may also be a loss of hearing to high 
and low notes, while hearing is apparently fairly good to notes of 
mediam range; and finally there may be a diminution in hearing 
by bone conduction, while hearing by airial conduction is but 





Pia, 18 —Hrerenicat. Lom of Covor Sexee axp Locratiox ov Viavat. Prep. 
‘Color sense absent in left eye and fleld contracted; im right eye fleld less con- 
tmeted: onter of appreciation of colors from without in was yellow, violet, blue, 
red, green (observation by Dr. B.S. Peck). 


little impaired, this being due probably to an anesthesia of the 
acoustic nerve. 

Disturbances of taste In the form of anesthesia or paresthesia 
are quite frequent and are important signs in hysteria. The 
los of the sense of taste may only involve the back portion of 
the tongue and the palate; in other words, the taste field is here 
limited as it is with hearing and vision. 

‘The sense of smell may be abolished, but this usually oceurs 
in connection with hemlanwsthesia. 

Hyperesthesias and neuralgias. Pure neuralgias are some- 
what rare in true hysteria, but hyperwsthesia und pains of vari- 
ous kinds are not at all infrequent, Hyperesthesia occurs in the 
form of patehes at different parts of the body. These sensitive 
Points may, when pressed upon, bring on paroxysms of various 











by a paralysis of the third nerve or some of its branches. In 

palsy of the larynx the adductors are involved so 
that the patient cannot speak aloud, and the condition is called 
hysterical aphonin, The trouble often comes on suddenly, the 
patient finding that he cannot speak above a whisper. The 
paralysis is not so great but that the adductors ean be approxi- 
mated in coughing. The trouble is distinguished from laryngeal 
inflammation by inspection of the affected part. The abductors 
of the larynx aud the tongue and other iiuseles of articulation 
are in very rare cases also involved, and hysteria may produce 
symptoms resembling a bulbar paralysis, Paraplegia ls a rather 
common form of hysterical palsy; it is usually brought on by 
emotions of depressing character, often associated with some 
slight injury. It may be accompanied with a good deal of pain 


‘Fro. 194 —Hyeranscat, Cosreacroxes 





in the back, and the form of disease which is popularly known as 
“spinal concussion” consists in many cases of hysterical para- 
plegia combined with hysterical neuralgia of the spine. In 
hysterical paraplegia there is very little wasting of the mba 
and no change in the electrical reactions. The deep reflexes may 
be somewhat increased or normal; they are never absent. 
‘There is never any prolonged or persistent ankle clonus, but there 
may be a short or spurious clonus due to a general exaggerated 
irritability.of the nervous system. The sphincters are never in- 
volved except temporarily or through some complication, 
Amyosthenia is a frequent, peculiar, and interesting symptom 
“occurring in the interparoxysmal stage of hysteria. It consists 
inn more or leax temporary feeling of weakness of an arm or of 
thelegs. Thus a person in lifting a dish from the table suddenly 
feels the arm give out, and if not careful the dish is dropped; or 
while walking the patients suddenly feel as though they had lost 
all power in the lower limbs. This amyosthenic condition is 
generally temporary, but it may be so permanent as to produce a 


— i_ 








424 DISEASES OF THE NERVOUS SYSTEM, 


eertain degree of monoplegia or paraplegia, The amyosthenie 
condition generally precedes a paralysis. It presents no objec- 
tive signs in the way of electrical reaction; it involves a whole 
member, not a single croup of muscles; it affects more the anes- 
thetic side, and whon It exists the deep reflexes are usaally exage 
gerated (Tourette). 

Contractures. In some fortus of hysteria there ts a tendency 
for the muscles to undergo contracture ander slight mechanical 
stimulation such as pressure or a blow. This tendeney to con- 
tracture in hysteria ix called the contractual dfathexts, and it is 
an important sign. The contractures may be temporary, disap: 
pearing soon after the exciting cause ceases, or they nay develop 
independently and last fora long time. They involve the legs, 





Rerosr. Movewaer. 
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arms, and facial muscles, and may be associated with paralysis 
and anwsthesia. 

Tremor oceurs in hysteria in a considerable proportion of 
eases, nore especially those in whieh there ix hemiplegia and hemi- 
anesthesia. Hysterical tremor simulates all the various types, 
The nnon form is one in which the oseiliations oceur from 
five and a half to seven and # half times a second, and it is there 
fore a tremor of average rhythm, It ceases fora time when the 
person is quiet or lies in the horizontal position; also during 
sleep. It affects the head and tongue as well as the extremities, 
the latter more apon one side than the other, It may be chielly 
in the lower Hibs. Sometimes it has the t f an intentional 
tremor, ceasing on rest of the hand and increasing when the hand 
As in ralsing @ glass to the lips (Pig. 195), It then resem- 
ly the tremor of multiple sclerosis. Theremay beaslow 
tromor of four to five and « half oscillations per second ; this per- 
sists during rest and is but little mioditied by volantary move- 
ments. It imitates the tremor of paralysis agitans. Finally 
there may be a rapid tremor of eight to nine oscillations per 
second. This also persists during repose and is but little modl- 
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sion, the movements being all of large range. The next stage is 
that of emotional attitudes, during whieh the patient seems to be 
experiencing intense feelings of anger, joy, or some other violent 


enters into the last phase, which is known as that of deliriam, 
during which there is a great deal of mental excitement of a 
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dopressing character, from which she gradually emerges into her 
normal condition. ‘To recapitulate- we have ina typical attack, 
first, prodromata; second, the epileptoid phase, lasting from one 
to three minutes; third, the phase of contortions and grand 
movements, one to three minutes; fourth, the emotional phase, 
lasting from five to fifteen minutes; and, finally, the stage of 
delirium, lasting a variable time; the whole attack lasting from 
five to twenty minutes (Fig. 194). In this country we occasion- 
ally see hysterical patients exhibiting one or two of these phases 


be 22 








ceptibility to influence under suggestion and rigorous moral 
measures, the absence of serious disturbance of nutrition, the sex 
and age, and the cause should also have weight in guiding us to 
our decision. 

Diagnosis of special forms of hysterical manifestations. Hys- 
terical paralysis is characterized by the fact that there is no 
snarked degree of wasting of the muscles, no electrical reactions 
of degeneration, the deep reflexes are preserved or exaggerated, 
and other marks of hysteria are present. Hysterical anmsthesia 
can generally be lessened over certain areas by the application of 
the magnet or can be made temporarily to disappear; it is pecul- 
jarly distributed in the way described under symptoms and is 
associated with anmsthesias of the special senses, Hysterical 
contractures sometimes cease during sleep and always ander deep 
narcosis, and the use of an anwsthetic may clear up the case. 
‘They usually follow a fit, an injury, or an operation. They are 
somewhat increased on attempts to overcome them by foree; they 
are usually associated with paralysis and anesthesia and other 
hysterical symptoms. 

Hysterical convulsions. These differ from convulsions of epi- 
lepsy in the way best indicated by the following table- 


Hlysterical Coneulsion, Epileptic Convulsion. 


‘Bromght on by emotion or injury; no The opposite in all these particulars. 
@ura; no initial cry; movements co- 
‘ordinate ; tongue not bitten, and pa- 


The hystero-epileptic attacks are so characteristic that a mis- 
take could not be made, 

Prognosis.—The prognosis of hysteria in children is good. 
They generally get well, although in some cases there is a recur- 
rence later in life. In hysteria minor of young adults the prog- 
nosis yaries with the severity of the disease and with the physi- 
eal strength, mental endowment, and social enwronment of the 
patient, Mild fornis of hysteria under proper treatment usually 
get well. The severer forms are often intractable even under the 
best treatment. When a severe form of hysteria occurs in a 
person of feeble frame who is surrounded with a sympathetic 
family, the task of reseuing her from her disorder is 4 very ardu- 
ousone, Traumatic forms of hysteria which are not infrequently 
associated with some actual physical injury are often difficult 
tocure. Hysteria which is associated with some organic disease, 








THE SPASMODIC TICs. 431 


sulphate of quinine is often efficacious, Gowers places more reli- 
‘ance apon the oil of tarpentine in doses which should be increased 
to the point of strangury. Pitres recommends the wearing of 
colored glasses in order to keep off hysterical attacks. Some ex- 
perimentation is necessary in order to see which color is most 
suited to the ease. 

In the treatment of hysterical convulsions the most efficient 
measure is the administration of an emetic, and this can be best 
done by giving hypodermically one-twelfth of a grain of apomor- 
phine, -Convalsions can be stopped sometimes by throwing water 
wo bog eee cae aries epee rime radians! 

continued pressure over the ovaries; by the administration of 
Mg ene Me spirits of ammonia, or compound spirits of 





Tur Spasmoprc Tres (Tre Coxvunstr). 


Spasmodic tic is a disease to which the name of chorea is 
often, but incorrectly, given. It is a very chronic disorder, and 
shows itself in the form of quick, electric-like spasms of certain 
groups of muscles or single muscles. The spasmodic move- 


facial (mimic tic), or even in a single branch or twig, asthatto _ 
the orbicularis, the zygomaticus, the diaphragm, or the tensor 
tympani. Spasmodic tic sometimes involves the muscles of ex- 
piration and the larynx, and then it has been wrongly called 
chorea of thelaryna. Stuttering is a form of tic. 

The convulsive movements may take a wide range and affect 
‘a number of groups of muscles, producing quick, violent move- 
aments of the body. They are sometimes accompanied with ex- 
plosive disturbances of speech. In these cases the patient at the 
time of the convulsive movement utters some obscene or profane 
‘words (coprolaiia), or involuntarily repeats the last words of the 
sentence spoken to him (echolalia), or spasmodically imitates a 
gesture made to him (echokfnesis), or involuntarily exclaims the 
thought appermost in his mind, perhaps revealing some secret 
against his will (tie de pensée). 

The peculiar disorder of the Maine “jumpers,” characterized 
by sudden violent movements on being touched or startled, is a 
form of tic. So also are the similar troubles known as /alah, 
occurring in Malay, and myriachét, occurring in Siberia and 
Katwehatka. 


‘Most of the special forms of spasmodic tic (mimic tie, wry- 


neck, ete.) have been described elsewhere, 
Spasmodic tic with coprolalia affects children between the 


_—— 











THOMSEN’S DISEASE. 433 


on the fact that the trank muscles are involved, and that the 
Sspasins are bilateral. The disease usually lasts but a few months, 
but it may extend over a number of years. 

‘The prognosis is tnirly good. 

‘The treatment consists of tonies and the use of chloral. Gal- 
anism sectns to be very efficient. Atropine and hyoscine are 
wi 


Savratory SPasm. 


‘This is a curious and rare form of disease characterized by 
convulsive movements of the legs brought out by touching the 
feet to the floor, [t occurs in both sexes and at all ages, but 


attempts to stand, The minute that the feet touch the floor vio- 
Jent contractions oceur in the muscles of the calves and hips, 
sometimes in the whole body; these cause the patient to jump, 
and the movements may be so severe as to throw him down, 
The seizures are only brought on by the exciting effects of the 


TuHomsen’s Diskase (MyoToNtA ConGEyira). 


‘This is a hereditary family disease characterized by the devel- 
opment of tonic cramps when the patient sees voluntary 
movements, The disorder is very rare. About f cases have 
been reported, as country only three, pte: them being 


&@ patient of the writ s eae s 
Gtioleon Coneenttal te Ao is practi way eredi- 
tary and rans in families. It affects males by Teatarente and de- 
at the time of adolescence. 
s.—The E vapateale notices that on trying to rise or walk 
his legs are seized with a painless cramp, which in a few seconds 
relaxes, but comes on when the ee movements have 
been repeated. eet his hands tightly a cramp occurs 
and he cannot relax the If he shuts his eyes he cannot 
cae for a moment. Tie muscles of mastication may be 
= (Seni involved. ie 
voluntary muscles are spared. The cramps are increased 
cold and nervousness; they are lessened by y ancevalar axecion 
The mig are somewhat Bypertrophied, pe the tk i 
present appearance of a rong man. eet 
may be good is wads 8 less than would pear ‘The general health 
may igen tea sometimes show the signs of low 
yitall feeble sexual power, and susceptibility 
ta excitability of the nerves is normal, that of the 
2 






muscular tibres are ic 

indistinct, and the nuclei increased, = : 
The diagnosis is easily made by the characteristic tonic 
‘Phe prognosis is bad as regards cure, but the disorder does 


Treatment.—Dr. Thomsen, who first d seas 
yr. ¥ Seniesa a 







CONGENITAL PARAMYOTONIA, 


Paramyotonia is the name given to a form of myotonia in 
Sash the aywipeoits Ceeiits enna ee ae bp RA 
a 


form of paralysis agitans, Here the wheit 
atvempting to walk or to rise frou the sitting suey 
seized with an apparent rigidity of the mm wi 
jim from stirris The m: condition appears also in spas- 


it 

snd arts fot from’a onter of an hour to Sores” Banas 
affects the arms more than the legs. The facial moseles are 
to become rad. The ettenks sre lope tates 
weakness, nm congen param; ‘otonin’ troul 
edly Paent) disturbance of the muscles; in other words, a 
m: i 

Jt ea is the name given to a disorder charae- 


social 

anmsthesia (Gowers). This disease is probably located in the 
spinal cord and should perhaps be considered one of the forms 
of symptomatic yotoni No special treatment can be 
given for either of the two latter forms of disease, of which very 
few examples have been observed. 


Axivesia ALGERA (PADN Parsy). 
Akinesia algera ix the name ey by ie oares 


form of paralysis which occurs 
due to the fact that intense pains are produced by every muscu- 
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Jar movement. The result is that the patient lies eer in 
bed, afraid to stir hand or foot. The disease occurs only in per- 
sons who have a very unstable nervous system and generally in 
those who have a paranoiac tendency, 1t occurs in adults only. 
Pain-paralysis ‘comes on gradually and affects eventually all the 
museles of the extremities and y- There are no objective dis- 
turbances such as atrophy, electrical degenerations, and anwes- 
thesias. The muscles and skin, however, are somewhat tender 
to the touch. The disease lasts along time. The patient some- 
times improves, in other cases insanity ensues. The disease is 
essentially n form of insanity, a pathophobia, and is allied to the 
disorder known as mysophobia. The paralysis is the result of 
hallucination, and the patient is afraid to move the arm or 

eg on account of this hallucination, just as the mysophobie 

patient is afraid to touch anything on account of the feur of con- 


Siberia rmafi ia fd “nnd nd Tas trentanact baa lished 
and so far en accom] 
little or nothing. ‘4 = 
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and rheumatism. Fright or some emotional disturbance is a 
eause in about one-fifth of the cases. Acute rheumatism is given 
as a cause in very varying proportions, ranging from five to 
twenty-five per cent. In this country it ranges from fifteen to 
Se a Se ee Starr, Sachs, and personal observa- 


generally in primipara and always in young women under twenty- 
five. Chorea sometimes follows infectious fevers, especially mea- 
sles, searlatina, and whooping-cough. It has been eauyed in mre 
cases by reflex irritation from an injury, from nasal disease, and 
sexual disorders. Overstudy and the worry of examinations are 
factors in causing chorea in predisposed and badly nourished ehil- 
dren. Intestinal irritations, such as worms, may excite chorea, 
Malaria also may aggravate, if it does not produce it. Hamilton 
describes a form of chorea caused by tobacco-poisoning. Anemia 
and malnutrition underlie most cases. 

Symptoms.—The disease may begin suddenly, bat usually it 
develops slowly, and it is not till one or two weeks that the symp- 
toms are decidedly prominent. It usually begins with irregular 
twitehing of the hand or face on one side. The child winks, 
grimaces, and drops things from its hand. ‘he foot and leg be- 
come affected later and the child stumbles in walking. In two 
or three weeks the opposite side is involved, but usually less than 
the one originally affected. In three or four weeks the disease 
reaches its height. The patient's movements are then almost 
continuous. The hands ean hardly be used and the child has 
to be fed and dressed; even walking is awkward and dificult. 
Speech is indistinct and confused from the irregular movements 
of the lips and tongue. The muscles of respiration may be in- 
Yolved so that the rhythm is uneven. It is asserted that the 
heart's action {s affected also; but this is unlikely, 

‘The choreie movements usually occur both when the muscles 
are at rest and during volitional acts. In some cases the disease 
is chiefly characterized by inco-ordinate movements when pur- 
posefal acts are attempted. Ln other cases voluntary movements 
un be readily performed, and the muscles twitch only when the 
limbs are at rest. The movements cease, as a rule, during sleep. 
Bat the child sometimes sleeps badly on aceount of the move- 
ments. In severe cases attacks of mental excitement and even 
delirium come on for several successive nights, and this may be 
so marked a feature as to form what is called chorea insantens, 
‘or maniacal chorea. Apart from such phenomena, the mind in 
chorea is usually dulled, the temper irritable, and the child much 
harder to manage. 


fhe si 
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ter of the cortex and its meninges, the pyramidal tract, len- 
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perivascular dilatations and increase of connective tissue (Fig. 
197). The process suggests a low grade or an initial stage of in- 
flammation. The cause of this is probably either an infective 
microorganism or a humoral irritation similar to that causing 
the rheumatic syrnptoms and the heart lesions. In a consider- 
able per cent of cases (ninety per cent—Osler), expecially in those 
of long duration, there are fibrinous deposits on the wails of the 
heart. Thehyperemic process muy not be confined to the men- 
inges and motor areas of the brain and cord, but it i only from 
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. efficacious. Among other drugs of less value are the salicylates, 
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pat are attacked by sudden rhythmical cme 
disease has a uniformly favorable course, Neither of 
reg ee bles true chorea, nor do they have the char- 
term electric therefore, is one that should be 

ifatall, witha noratying expbeantion oe 


CHORRA (T¥e Coordiné),—There are many persons who 
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movements are often seen in children. They sometimes 
represent abortive attacks of chorea, and sometimes they are 
the residuum of old attacks. In many eases they are chronic 
convulsive ties from the start and have little relationship to Syden- 
ham's chorea. The condition is to be treated both by moral and 
medicinal measures. 


Oscillatory spasms and nodding spasms have been described 


Chorea, or Dancing Chorea.—Layeock has de- 
seribed as a separate kind of chorea a rhythmical or trochaie form, 
whieh he affects children, principally girls, and shows itself 
in apaamncelle. rhythmical contractions or in sudden rotating or 


— 








.—The disease is ver} Fare In this coun but rela- 
ropes eepesiatiy ia Avetsies ig eels 


and fevers; oy 
of the stor intestinal en! cnievon are are alsocauses. It may re 
juced cially by extirpation of cee thyroid gland. 
sometimes appears as an 
miaetiines suddenly with aa 
tonic contractions of the eee at other reas there are 
first sensations nombness, pri or in the erent ieee 
with malaise and perhaps Thausea,; en spasms begin, The at- 
tacks affect first and most the up extremities. The flexors 
of the forearm and hand are usi involved; the are 
flexed at the metacarpo-phalangeal joint and extended at the other 
4 adduct ese tnd the the “ accoucheur’s 
‘The forearm Peeena aay) DADS be fle: nd! tha uppec ara sdgnetal: 
"Phe knees and feet are extended and the foot in- 
verted. In severe cases the tee of th the abdomen, chest, neck, 
and face are involved, Opisthotonos and dyspuma may result. 
The maseles of the face and 1 tris~ 


Accom by and eras 

Beene at sent ie Sorin ct pared 

daring attacks, we Sramrs ps last Fron 8 (or Euaisates et Dears or 

days. aieay pecan ay arin; lay and ni and may wa eo Pa 

ent, pop steep. Nor i sometimes oKeseas in epidemic cases. 
The disease has a ay leney to 

While it lasts, both during ea between the attacks pecaliar 
phenomena are observed as follows: 

Ist. Increased Mechanical Irritability of Motor Nerves.—The 
motor nerves show an abnormal irritability, 80 mee on striking 
the motor point asharp muscular contraction is brought ont. 
‘When pressure or u blow is made on the face over or near the 
exit of the facial nerve from its foramen, contractions of the facial 
muscles occur, especially those of the ie ‘This is called the “ fa- 
clal ¥ pressing on the artery and nerve of a 

@ tetanio attack can be produced in the muscles supplied. 

{t i probable that it is the pressure on the nerve alone which 
causes the phenomenon which is called “ Troussean's symptom.” 
2d. electrical irritability of the muscles and nerves is in- 
creased, especially to the galvanic current. Thus a negative. 
Pole closure contraction (CaCC) is brought out by a very weak 





current; and if a little 
eathode closure tetanus 







Types The Disase— "The disease variesin intent a tine 


tion, vari: depends there 
have Bh a pry tne on the 
sy » ‘Thus we have 
act Auto otany da to aca 
pet ks tetany di ‘due fo Jactation, diarrho, exhatsting di 
i ietany fom gustele iatation ad “worms, 
ex 
“T picitsann ses whieh he phenomena. hyper- 


gzetiaity sce areenana occur with very slight if any con- 
tractions, and no symptom. 
t Infantile tetany should perhaps be separated from other 
por 
ptomatic tetany from brain disease is also spoken of. 
Wnek thespa v4 disease 
Epiacite when They are intermittent it my. continue for 


e 
eral to last from a few weeks to a few months. ots are 
tn le to a recurrence on retarn of the exeitii brn 


Pathology. —The phenomena of sea cee ie 
and irritative condition of the of the #i 
‘The cause of this state is bis ne Oat — 


any) an infections poison; in other cases asee nonein th 
(thyroid tetany), and in other cases it Ema be a rheumatic or 
some weet influence. Ergot ix known to produce symptoms 
reser! tetany 

In infantile taany the irritation is appereny eee and 
due to meningitis or to rickets and the of 

dered bowels. Ibis doubtful ul {Can vefles Rasa a 

in adults, Tetany is a functional disease and the 
expression of a centralirritation. This crite 
ent kinds, henee tetany has a claim to 
bergl ote on beamed proands: Tt has to al dei 
chorea or n the ver 
made no ‘ddnaites organic lesion a been found, 
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Diagnosis.—The disease is usually easily recognized by the 
character of the spasms, their symmetrical nature, their course, 
and the lies of hyperexcitability of the museles and 
nerves. ‘Troussean’s syinptom is found in no other disease. The 
“facial phenomenon,” the peculiareclectrical and mechanical irri- 
tabllity of the muscles and nerves are rare in other condi- 
tions. The sensory irritability and especially that of the acoustic 
nerve are characteristic. “From tetanus the disease is distin- 
guished by the intermittency of the contractions, their feebler 
character, the fact that they in in the extremities and extend 
= = trank, and by the absence of trismus at least until late in 

6 disease. 
Treatment.—The cause should be removed if possible, lactation 
stopped, diarrhea and indigestion corrected, worms expelled, 

‘ets, if present. attended to. Rest, nourishing food, tonics 
are indicated. Symptomatically, bromide of potash in doses of 
Siss to 3ij. daily with chloral farnishes the surest relief. Hyos- 
cine in doses of gr. sipmey, be tried. Inhalation of chloroform 
or injections of morphia are needed in severe cases, In nocturnal 
tetany Gowers advises digitalis. Lukewarm baths may be of 
service; 80 also may ice-bags to the ne If electricity is used 
only the weak galvanic current should be employed, 

















ly bypermetropla and 
Sisal Purported fucears is tie otlology of acurasthontn, but they 
are not primary or fundamental. Of reflex influences causing 
and keeping up neurasthenia, disturbances of the stomach, in- 
testines, and liver are by all odds the most important; next eome 
irritations from the pelvic and generative organs, 

Symptoms.—In the neurasthenie condition there are certain 
common symptoms which will be found in all eases, but these 
Symptoms vary in prominence according to the special setting 
of the case. The modifying elements are these: (1) age, (2) sex, 
and (8) neuropathic constitution. 

In ordinary cases the patient after some years of arduous work, 
anxiety, and Irregular habits, during which he has kept himself 
continually on a strain, begins to have feelings of nervousness, 
restlessness, and irritability which are new tohim. He bas trouble 
in sleeping and wakes unrefreshed; he loses interest in his work, 
which tires him greatly. His appetite is poor and his digestion 
disordered; he has vertigoes and peculiar feelings about the 
head; and he begins to get alarmed about himself, The symp- 
toms progress until he finds he ean no longer work, he Is irritable, 
depressed, and discouraged, and finally begins to take himself in 
hand. In some cases, after a sudden fright or injury and shock, 
all these symptoms develop rapidly. 

Tn younger persons the history is somewhat different: the pa- 
tient has perhaps indulged in sexual abuse; then suddenly learn- 
ing that it is a very dangerous practice he experiences a fright, 
He becomes nervous, worried, and mentally depressed. He too has 
cerebral parwsthesim and insomnia; he loses interest in his stud- 
ies, cannot concentrate his mind, broods over his early indiscre- 


| 
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bile and often dilated pupils: they are rarely uneven; there is a 
slight lessening of visual acuity. ‘The visual field is normal, bat 
sensation in its periphery tires very easily, so that after long test 
ing there is apparently a concentric limitation of the tield Ine 
color sense is anaffected. Muscular insufficiencies, especiacy & 
the internal recti, often occur. The patient's visual metuories 
are lessened, so that the neurasthenic cannot remember faces and 
places as he has been accustomed to do, If the patient has any 
refractive error, especially hypermetropia or astigmatisin, his eye 
symptoms are more marked and cause him so much annoyance 
that the general symptoms get worse. The eye trouble may thus 
keep up the neurasthenia, but it will not alone cause it, and 
treatment of the general and local symptoms by attention to 
the eyes alone is irrational and disappointing, 

Neurastheniecs are often over-sensitive to noise. Thisisusually 
simply due to the general mental irritability; but sometimes 
there is a distinct hyperacousia, and slight noises or even agroe- 
able music drive the patient nearly wild, 

Subjective disturbances of taste occur in cases complicated 
with digestive troubles. 

‘There are no peculiarities regarding the sense of smell other 
than a general over-sensitivences to odora. 

‘The general muscular strength is lessened, and the patient 
very soon tires, or even completely collapses, after slight exertion. 
Mauseular effort or mental excitement causes a tremor of the hands; 
often this is a persistent symptom. This tremor is “fine” and 
vibratory in character (about twelve to the second), The skin 
reflexes and tendon reflexes are exaggerated. There is a slight 
amount of “static ataxia,” #.¢., the patient sways more when 
standing erect with closed eyes than when his eyes are open, the 
reverse being the case in healthy people. The eyelids quiver 
when tightly shut. The general nutrition 1s not usually much 
affected ; if anything, the patient loses weignt. 

‘There is decided evidence of loss of vasomotor tone. This is 
shown in the cold hands and feet, tendency to hyperidrosis of the 
palms and soles, flashings and pallor of the face, sense of fulness 
fr the head, variations in the specific gravity and amount of the 
urine. Palpitations of the heart easily oceur, and examination of 
the pulse shows it to have frequent and rapid variations én ten- 
sion, there being generally abnormal lowering. The vasomotor 
reaction produced by drawing a blunt instrament over the skin 
is more pronounced than in healthy people. A deep red line 
~appears after pressure, which Jasts twenty or thirty minutes. In 
Fare cases an artificial urticaria can be produced. The phe 
nomenon is called “ dermography.” 

Phe sexual functions aro weaken al and Irritable, and inter- 
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ness of the heart beat and heart sounds and smallness of the 
pulse, Palpitation occurs on slight exertion, and there may be 
pseudo-anginal attacks, or sensations of oppression and discom- 
fort over the heart, The patient also complains of feeling the 
beating of the heart, perhaps all over the body. The pulse may 
be very slow, expecially in the morning. General neurasthenic 
symptoms are present. Patients with heart disease are liable to 
be especially annoyed by various evidences of heart weakness 
and irregular action. 

‘The respirations are normal in number, but shallow, and de- 
Sicient respiratory expansion may be noted. A feeling of pres- 
mspctes on the chest is often described. 

The younger patients and women are generally anemic, but 
in middle-aged adults this is not so; the face is full and ruddy 
and the mucous membranes of good color. 

‘The urine in the young and neuropathic cases is variable in 
Specitic gravity, bat generally luw, 1,012 to 1,018; under excite. 
ment it may drop to 1.002. hosphates, earthy and alkaline, are 
excreted in excess, while the nitrogenous solids are often dimin- 
ished in amount. In older cases with more digestive and hepatic 
disturbance and lithemia the urine is heavy, 1.024 to 1,096, quite 
acid, and contains at times excess of phosphates and urates. Ox- 
alates are also found, but indicate no more than does excess of 
urates, £¢, a lithemie state. The amount of urine passed is 
variable. At times there is polyuria, but on the whole the total 
amount is below normal. 

Tue Mopirtkp TrPEs.—Neurasthenia in Adolescence—De- 
generative Newrasthenia.—When neurasthenia begins under the 
age of twenty-five, there is a more distinct evidence of neuro- 
pathic constitution. The mental symptoms are more marked 
and approach those of hypochondriasis, There is greater de- 
pression and greater introspection, Morbid sexaal ideas, fear of 
impotence, remorse over past indiscretions in venery; spermato- 
Phobia; morbid fears of contamination, of being forever inca- 
pacitated for procreation or sound mental and physical work, 
annoy the patient. The general nutrition is affected. He Is 
ansmic, has cold extremities, clammy hands, dilated pupils, His 
urine is of low specific gravity and contains an excess of phos- 
phates, both earthy and alkaline. Pains, parmsthesie, vertigo, 
head pressure, and gastric disturbances are not so marked. 

This type of neurnsthenia is often described as“ sexnal” or 
as" primary.” Itis really a manifestation of neurotic degeneracy, 
and may be looked upon as an abortive form of paranoia. When 
more fully developed the degeneracy shows itself by such symp- 
‘toms a8 fixed ideas, and morbid fears such as agoraphobia (fear of 
open places); claustrophobia (fear of closed places); mysophobin 
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develop. In women these symptoms are mostly of a vasomotor 
character. Hot flashes, flushing, nervous irritability, poor sleep 
or morbid somnolence, pains in the back and head, sensations of 
fainting and sinking, tendency to mental depression, are among 
the chief symptoms in women, among whom this trouble may be 
regarded as a climacteric neurasthenia. Evidences of vascular 
tension and of beginning arterial degeneration will be found. 
In men the symptoms do not greatly differ from those of the 
ordinary type. Both in men and women this form of neurasthe- 
nia runsacomparatively short and favorable course, 

Course and Duration.—Neurasthenia is a chronic disorder 
and lasts from one to five or ten years, depending largely upon 
treatment and habits of life. The forms occurring at the climac- 
teric are the shortest and most favorable, those occurring In early 
middle life come next, while those forms which develop in youth, 
if dependent npon neurotic constitution, are the most chronic. 
‘The disease lasts longer in women than in men. 

Pathology.—Neurasthenia is a condition in which the nutri- 
tion of the nerve eells is primarily at fault. These cells have lost 
their power of building themselves up into stable compounds. 
‘They easily break down under slight irritation, and send out 
consequently but feeble impulses. These facts are indicated by 
the terms “irritability” and" weakness." It is thought by some 
that this dystrophic condition especially involves those parts 
which make up the vasomotor neuro-mechanism; and if this be 
30, it is the nervous tissue of the medulla and central parts of 
the spinal gray matter that are the most involved, There is lit- 
tle doubt, however, that the cortical gray matter,and higher een- 
tres of the brain are also implicated, for the mental symptoms are 
always prominent. It is certain that the peripheral nerves are 
not primarily at fault. Since it has been shown that the sympa- 
thetic system is only an outflow from the ecerebro-spinal, and that 
any of its ganglia are rudimentary and functionless, the idea 
that neurasthenia is located in the“ ganglia” of this system be- 
comes quite untenable. The view that neurasthenia is usually 
lithemia and of gastro-hepatic origin I have tested thoroughly. 
Patients rarely got any better by treatment bused on this hy- 


Vascular changes in the nervous system take place. These 
are of the nature of cerebral hypermiia, and probably byper- 
wmia of the spinal gray matter. More rarely there is anemia. 

‘The importance and dominance of the vasomotor changes in 
the skin and internal viscera have been already alluded to under 
the head of symptoms, This vasomotor disturbance is onechar- 
acterized by a weakness of the inhibitory vasoconstrictor centres. 
As & consequence the vessels dilate and contract irregularly in 
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almost always present which enable one to recognize it. These 
are the anasthesix of the special and general senses. 

Spinal irritation is usually a complication of neurasthenia or 
hysteria, and presents easily distinguishable characters. It may 
oceur quite independently of the distinctive symptoms of the 
neurasthenic 


state, 

‘The prognosis is in general favorable. Most patients get well, 
or practically well, so that with care they can enjoy life and at- 
tend to its duties, But the patient almost always has some re- 
minders that he cannot overtax himself or do quite as much as 
can a person of strong nerves. This is especially true up to the 
age of forty-five or fifty. The lessened sensibility of the nerves 
in the declining years then comes to his help; he gets the benefit 
of his past years of regularity and temperance; his late years are 
his best, and he lives to enjoy many of them. Neurasthenics, if 
they get well, get old. Neurasthenia does not lead to insanity 
or epilepsy or organic disease; but it may be supplanted for a 
time by an asthma or severe neuralgia or other neurosis. 

Treatment.—tt is of the first importance for the physician to 
geta firm control of the patient, This can only be done by inak- 
ing the most carefal and serntinizing examination, and by so 
acting as to make the putient feel that he understands his case 
and is master of its character, The patient should then have 
his course of treatment laid out for him. If he does not follow 
it strictly all treatment should be stopped. Women are harder 
to manage at their homes than men, and it is better to isolate 
them somewhere if possible. 

Rest or lessening of business and domestic duties is fandamen- 
tal. Travelling is bad, but the patientecan be sent to stay at sach 
places as the Azores, West Indices, Bermuda, or to sowe special 
point in Southern Europe. A trip along our great lakes, camping 
out, or long sea voyages in rather warm climates are to be advised. 

The diet should be rather nitrogenous than otherwise, but 
fatsand green vegetables and eertain fraits may beadded. Sugars 
and starches are to bo avoided, though malt preparations usnally 
agree. The nutrition of the patient cannot be too carefully 
watehed. He should be weighed and sometimes fattened, using 
water, malt, ofl, and cream for this purpose. The amount and 
specific gravity of urine must be noted, and his diet regulated 
accordingly. Neurasthenic patients usually drink too little water 
or else too much at meal-time. Water should be drank between 
meals or half an hour to an hour before meals. Neurasthenics 
need to be properly fed, but not to be stuffed. In many cases a 
low diet, but one perfectly digestible, is most indicated. Meals 
should be taken at fixed hours. 

A cold sponge bath, or « shower or a strong jet of cold water 
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Antipyrin, bicarbonate, and the salicylates often help 
painful symptoms in such cases, 

In those forus of nervousness in which there ix a great deal of 
melancholy quinine is of use, and when quinine cannot be borne in 
ordinary doses the patients will often tolerate Warburg's tinctare. 

In cases in which there is a good deal of cerebral hypermmin 
and occipital pain, aconitia and cupping or burning at the back 
‘of the neck are indicated. 

In young patients with seminal troubles, atropia, camphor, 
and turpentine may be added to quieting mixtures at night, In 
those with an hysterical element, five to teu grains of valerianate 
of zinc should be given daily for three or four weeks. 

Young nervous women require tonics, such as Warburg’s tine- 
ture and large doses of Blaud’s pills, together with systematic 
¢old applications to the spine; and, for certain periods, the bro- 
mides, valerian, and nervines of that character. Marriage may 
help them; but, unfortunately, these women are sometimes very. 
prolific. The cultivation of athletics would be the greatest boon 
that young women could receive, All girls should be examined, 
shown what deficiencies exist, and taught to make them up by 


exercise. 

In neurasthenic women with painful backs or with a hysteri- 
eal complication, much can be said for electricity. General-and 
spinal galvanization and the static sparks are the specially effi- 
cient forms, General electrization is a decided mechanical tonic 
and useful in almost all forms of neurasthenia; but it is more 
useful in eases in early life, in women, in the asthenic, and in 
those with spinal pains. Electrical treatment should be given 
three or four times weekly for about six weeks, then suspended. 

Massage has no special or curative value in neurasthenin, ex- 
¢ept as part of the rest-cure. Mildly used it soothes and quiets 
many pationts and has a symptomatic use. Vigorous massage is 


‘The rest-cure, as described by Dr. Weir Mitchell, is indicated 
for a certain class of neurasthenic women with decided impair- 
ment of nutrition and « complicating hysteria, 

The discovery and treatment of the reflex irritations are im- 
portant. After the stomach and liver, the pelvic organs and the 
eyes are the most fruitful sources of trouble. 


Tue Sexvan Nevrosus anp Psrcnosss, 


Of the above disorders the neurologist has to deal chietty with 
the vicious habit of masturbation (which may, however, be also 
4& manifestation of disease) and the sexual neuroses, spermator- 
rhea and impotence. 
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the nervous centres. In such cases there are usually neuras- 
thenic or hysterical symptoms and in addition symptoms of 
organic disease. 


In the majority of cases the symptom complex is something 
like this (Knapp): “ The patient has headache and vertigo; he is 
depressed, irritable, and hypochondriacal, with a diminished 
power of application; he may have some visual disturbance, he 
often has a contracted fleld of vision and occasionally optic atro- 
phy; there is some tremor and perhaps inco-ordination; be has 
anesthesia, usually not limited to one-half of the body, and with 
it numbness and prickling; his movements are slow and weak; 
his tendon reflexes are exaggerated; there fs often some lack of 
vontrol over his bladder; and he may have pain and stiffness in 
the buck from muscular strain.” The symptoms eventually re- 
semble a disseminated sclerosis. 

Massive hemorrhages and serious mechanical injury of the 
nervous centres may be also produced by injury. 

Finally, it isa well-known fact that traumutistns may excite in 
the predisposed locomotor ataxia, (nebriety, insanity, or may 
lead to the development of a cerebral tumor. 

Tt is the mental impression, the shock, much more than the 
physical injury, whieh produces the neurosis or psychosis, 

‘The symptoms may appear soon after the accident, or after a 
period of relative health lasting a few weeks the neurosis grad- 
ualiy 

The most important practical point in connection with the 
subject is the diagnosis and the elimination of 
This is additionally difficult for the reason that the hopes and 
anxieties depending upon litigation tend to cause introspection, 
exaggeration of symptoms, and unconscious bias even in the most 


fare, yet if the patient has really a traumatic neurastheni=a or 
hysteria the disease may not be a trifling one, Careful research, 
however, often tends to elicit the fact that previous to the in- 
ary the patient was an alcoholic, syphilitic, or neurotis, and 
perhaps had already the beginnings of his alleged trantnatic 
disorder. In no part of clinical medicine is a carefal and 
searching examination and weighing of symptoms more ur- 
gently called for. The methods of carrying out such examina- 
tions are given elsewhere. Special methods for testing anesthe- 
sia are sometimes needed. The two sides of the body should be 
tested sitnultaneously with concealed needles, beginning on the 
trunk, or the faradiec current with a doubie-pointed eleetrode 
may be used. There are few patients who can successfully de- 
seive in an examination covering all the special senses, 
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sistance of the body is much diminished, being 800 to 1,500 ohms 
instead of 2,000 to 3,000, There is sometimes a dermographic 
skin, as in other neurasthenic states. The respiratory function 
is weakened and chest expansion often falls below one inch 
(Piske-Bryson). Attacks of « persistent watery diarrhoa occur. 
Anemia is usually present. There ix occasionally polyuria, more 
rarely glycosuria. The menses are irregular and amenorrhea 
ryt A slight rise in temperature may oceur. 
major symptoms of the disease are; 
Taetyeara and pulsating rere 


Srcitoatanes 

‘Tremor, 

‘The minor symptoms are: 
Nervousness. 


Sweating. 

Insomnia. 

Lesened electrical resistance. 
Diminished respiratory expansion. 
Subjective sensations of heat. 
Diarrhoa. 


ia. 
in Detail,—Tachycardia is the most constant single 
symptom. The pulse beats from 100 to 120 per minute usually, 
but may rise to 160 or even 200, Its rhythm is usually steudy; 
bot palpitations occur casily, even without exciting cause. The 
patient may wake up at night with distressing attacks, some- 
thing like those of angina pectoris, but the intense pain and 
sense of impending death are usually absent. The heart is di- 
lated and a systolic murmur Is often heard at the base propagated 
along the arteries, Real organic disease, however, is rare. The 
arteries are dilated and soft. They pulsate strongly, particularly 
the carotids. A thrill is sometimes felt over the heart and al- 
ways over the goitre. The arterial tension is normal or low. 

‘The thyroid gland is usually enlarged symmetrically; later in 
the disease the isthmus is affected and the three lobes of the 
gland stand out prominently (Fig. 198). If only partof the giand 
is involved it is oftenest the right lobe. A thrill is felt over it 
and 4 systolic marmur can be heard. 

The bulging of the eyes or exophthalmus is usually bilateral 
andeven. If one eye is alone or more affected it is the right. 
‘Phe exophthalmus varies much in degree. It is not usually very 
great, but may be so excessive as to prevent closing of the lids 
and to expose the insertions of the recti. The eyeball may be 
alightly enlarged (one-tenth). The pupils are normal and vision 
is not impaired, though myopia occasionally occurs. The fundus 
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and visual field are normal. Paralysis of some of the eye niuseles 
is a rare complication. Weakness of the internal recti and ex. 
ophoria are frequent. The lids show certain ‘One 
of these, known as Von Graefe's symptom, consists in the in- 
ability of the lid to follow the downward movement of the eye 
ball, When the patient is told to follow the movement of the 
finger vertically downward the eyeball moves steadily, but the 
lid catches, as it were, and refuses to follow or does so in a jerky 
manner. Another symptom, known as Stellirag's symptom, isa 
considerable retraction of the lids, especially the upper one. Both 
this and Von Graefe’s symptom are due to a common tendency 


Fo, 198 —Kxormuaiarc Gorm, wre axn wrrmocr Exormreaares 





of the lids to retract—due perhaps to overaction of the muscle of 
Muller. A tremor of the lids sometimes occurs, 

Course.—The disease progresses slowly. After a year or two 
it often becomes stationary for a long time. Cases of gradual 
spontaneous recovery occur. The natural duration of most re- 
coverable cases is two to four years. In those which do not re 
cover the disease lasts five, ten, or more years. Eventually the 
patient emaciates, the heart becomes weaker, albuminuria and 
dropsy appear, diarrhaw sets in, and the patient dies of exhaue 
tion or ix carried off by phthisis or some interourrent diseases 
Other cases having improved up to a certain point remain in 
this state for years. “ 

Complications.—Mental derangement occasionally occurs in 
the later stages of the disease, Hysterical crises, epileptic at- 


ail 
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tacks, choreic movements, paralysis of the ocular muscles, mus+ 
cular atrophy, paralysis agitans, ae ee a 


Abortice Forms,—This name is applied to cases in which only 
@ part of the distinctive symptoms develop. Tachycardia al- 
ways exists; with it are tremor and moist skin, lessened electrical 
resistance and nervousness, Ortachycardiaund goitre may alone 


‘be present. 

~The disease may be regarded as a neurasthenic or 
atonic condition of the vasomotor centres and of the great vis- 
ne ee ea me ape A As a result of the 
blood-vessel walls are relaxed anil the cutane- 









1 orbital vessels. A tonic spasm of the muscle of 
tht to help in producing this symptom, This 


orbit and inserted into the lids. It is rudimentary 
and its influence in causing protrusion of the globe must 
mall. The deposit of retrobulbar fat is a secondary 
‘The rapid heart beat is probably due to impair- 
inhibitory fibres of the spinal accessory. Thus all 
may be explained on the theory of a vasomotor 
itory paresis, 
of late is that the disease is primar- 
flyan affection of the thyroid gland; that this organ is overactive 
and throws into the blood substances that irritate the nerves. 
More properly the mechanism should be that it withdraws from 
the blood too much of those substances which are needed for 
nerve nutrition. The principal substance so far as known which 
develops in excess when the thyroid fails to act is mucin. In 
myxedema the thyroid gland atrophies, and a long list of symp- 
toms almost directly the opposite of those of exophthalmic goitre 
ocours. The thyroid theory is weakened by the fact that taechy- 
cardia and many other characteristic symptoms may develop 
without a goitre, and that in simple enlargement of the thyroid 
the symptom of Graves’ disease do not appear. 

Small hemorrhages and congestion of the medulla have been 
found in a few cases, Aside from this, no important changes in 
the central nervous system have been discovered. The heart is 
dilated and enlarged, endocarditis ix sometimes present, oftener 
not. The arteries are dilated. The thyroid gland is vascular 
and its arteries dilated; its proper structure is increased in 
amount, There is increase of fat and vascular dilatation in 
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ute, positive pole over eyes, negative over thyroid one minute, 
two milliamperes, ‘The faradic current may be used for genorat 
tonic effects or combined locally with the galvanic. The patient 
should lie down during treatment and remain quiet for an hour 
Inter, 

For the palpitations, sulphate of sparteine or strophanthus 
with Hoffmann’s anodyne may be used. The ice-bag placed over 
the heart and neck is helpful and may be used systematically. 
Tone hydrotherapy is often useful, but should be carefully em- 
ployed. Snrgical treatment until late years has been unsuccess- 
ful. Recently several cases have been reported in which cure 
has been produced by partial removal of the thyroid gland. This 
measure is yet in an experimental stage. Treatment of the nose 
has been said to cause disappearance of symptoms, but its utility 
is very doubtful. Respiratory exercises by which the patient is 
taught to increase his chest expansion do much good, as shown 
by Dr. Bryson. 

Mild compression of the lids at night seems to help the ex- 
ophthalmus, and slight and steady compression of the thyroid 
gland sometimes reduces its size a little, 
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Sometimes the trouble is worse when beginning a daily task, and 
it gradually wears off in a few hours. At other times exactly the 
reverse is the case. When the disease has reached its highest 
stage, writing becomes almost or entirely impossible. The mo- 
ment the pen is taken in the hand and an attempt at using it 
made, spasmodic contractions of some of the fingers, or even of 
the arm, occur, the pen flies in any direction, and it is impossible 
to control or co-ordinate the movements. The rule is that al- 
though writing cannot be done, all other complex movements 
are performed as well ns ever. Thus the sufferer from writers’ 
eraimp may be able to play the piano, or paint, or thread a needle, 
or use the hand in any complex movements. ‘This limitation, 
however, ix not always present. Telegraphers, who use to some 
extent the samo muscles as in writing, and who also often have 
to do a great deal of writing, are Hable to euffer from both 
‘writers’ and telegraphers’ cramp at the same time. No evidenees 
of actnal paralysis are present in the affected muscles, and there 
ds rarely anwsthesia, but the arm aches and is sometimes tender. 
Sensations of numbness and prickling are present; in rare cases 
‘vasomotor disturbances are observed; associated muscular move- 
ments of the other arm or of the neck or face sometimes occur, 
The hand may tremble on attempting to write or fall almost 
paralyzed when the pen is taken. 

The various symptoms occur with different degrees of promi- 
menee, so that the disease has been elassed under the heads of (1) 
the spastic, (2) the neuralgic or sensory, (3) the tremulous, and (4) 
the paralytic forms, These forms are, however, often more or 
Jess mixed. 

1. The spastic form is undoubtedly the most common, and it 
has given to the disuse its name Cramp of sume muscle or 
muscles is present in over half of the cases. The muscles of the 
thumb and first three fingers are oftenest affected, and in some 
enses the flexors, in some the extensors, are chiefly involved. In 
telegraphers’ cramp it is the extensors, but in writers’ cramp the 
flexors, that are mainly attacked. The thumb or forefinger or 
the little finger alone may suffer from the spasms. The prona- 
tors and supinators are quite often involved. The spasm is usu- 
ally a tonic one. With the spasm there is also ineo-ordination 
$0 far as writing morements are concerned, and this fact is quite 
as important in producing the bad writing as the spasm. The 
inco-ordination is apparently of the motor type, and is not due 
to anzsthesia of the muscle sense, as in locomotor ataxia, 

2. The neuralgic form resembles the spastic plus sensations of 
fatigue and pain, which are quite severe and are brought on by 
‘writing. There may be tenderness along the arm also. 

3. The tremulous type, though rare, is very characteristic 
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oxysmally, See eecer mandiish the general neared: henle ase 
helps to produce. the nerves are involved decided vaseu- 
Meee aes are acne ot tas na 
EE aon eect ar oem hiatal 
sensation of throbbing. In bad cases the fingers will look as if 

they had chilblains. Local sweating, dryness of the skin, and 
La paca nails, all are conditions which may follow impair- 
ment of writing power from neuritic causes, 

Electrical Reactions.—The results of observations upon the 
electrical reactions of the affected parts are somewhat contradic: 
tory. Ordinary tests will, as a rule, reveal very little change. 
Sometimes there is a quantitative increase, sometimes a decrease, 
of irritability to both forms of current. The increase oceurs in 
the earlier stages, the decrease in the later, An increase or 
modification of electro-muscular sensibility has been noted. 
‘The electrical exuminations, therefore, are only of value in ex- 
cluding a nouritis or possibly in determining the stage of the 


Pathology.—Neuritis is undoubtedly present in some forms of 
writers’ cramp, socalled. It is not present, however, so far as 
external tests go, in the typical neurosis Nor are there any 
post-mortem observations throwing light on the anatomy of the 
disease, We must believe, therefore, that it isa neurosis having 
‘no appreciable anatomical basis, 

‘The act of writing is w very complicated one, calling into play 
numerous sets of delicately innervated muscles. These muscles 
are employed: 1, in pen-prebension; 2, in pen movement; 8, in 
holding the arm and wrist tense. 

1, The muscles employed in pen-prehension are the two outer 
Jumbricales, two outer interossel, the adductor muscles of the 
thumb, the flexor longus pollicis; to some extent the deep and 
superficial, short and long flexors, and the extensors of the thumb. 
‘These are supplied mostly by the ulnar (interossei, adductor pol- 
lieis, inner heads of deep flexor of fingers, and inner head of short 
flexor of thumb). The rest of the muscles are supplied by the 
median. 

2. In moving the pen, if the writing is done mainly by finger 
and not by arm movements, the muscles brought into play are 
the flexor longus pollicis, extensor secundi internodii pollicis, 
flexor profundus digitorum, extensor communis digitorum, and 
to some extent the interossel. The musculo-spiral and ulnar 
nerves innervate these groups about equally. In moving the 
pen by the “American” or free-hand method there is a very 
slight play of the above muscles, while most of the pen move- 
ment is done by the muscles of the upper arm and shoulder, viz., 
the teres major, pectorales, latissimus dorsi, biceps, and triceps. 
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ataxia, various forims of tremor, lead paralysis, rheumatoid 
arthritis, neuritis, cerebral and nerve tamors, and 

in many of these cases it is only necessary to bear in mind the 
history of tho disease in order at once to reach a safe conclusion 
as to its nature. 

If there if a great deal of pain in the arm, with tenderness 
along the course of the nerves; if thete is decided change in the 
electrical reactions; if there are sensations of tingling, numbness, 
ete.; and if the patient shows an absolute loss of power in the 
various groups of muscles, with some incapacity for doing other 
sets besides the one with which he is specially concerned, then 
the troable is undoubtedly peripheral and due largely to an un= 
derlying neuritis, The prognosis in these cases is much more 
favorable. If, on the other hand, the disorder comes on in per- 
sons who have done an excessive amount of writing; if it is 
associated with nerve strain; if the electrical reactions are but 
slightly changed, the sensory symptoms slight, and the motor 
ineo-ordination marked, limited to the special class of work, and 
not accompanied with absolute paresis, tho disorder is contral 
and needs both a different treatment and prognosis. It is these 
eases that form writers’ cramp proper, although no doubt neuritic 
and central forms are associated, or the former may ran into the 
datter. 


Course and Duration.—Writers' cramp is a chronic disease. 
It begins insidiously and attacks one group of muscles after an- 
other as each is brought into play by new methods of writing. 
If the left hand is uxed, that, too, is liable tu become affected. 
‘The course varies, however; for a time progress may be arrested 
‘or improvement set in. When the disease becomes well estab- 
Hshed it will most often last a lifetime. 

Prognosis.—The prognosis is unfavorable, yet not so much so 
as was once thought. Undoubted cases of complete recovery 
have been reported, even under unfavorable conditions. 

‘The prognosis is much more favorabie if the patient begins 
treatment early and before marked spastic symptoms are present. 
It is more favorable in the neuralgic forms, Some patients who 
suffer from a mild form of the trouble manage, by the help of in- 
straments or special pens, to do their work for years, The more 
acute the disease and the more evidently peripheral and neuritic 
its origin, the better the prognosis. In over one-fourth of the 
eases, patients who use their sound arm will not be affected in it, 
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ay that J ve 
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Prophylaxis 
‘writers, gold pens, and improved penholders has prevented some- 


‘great deal should use large cork or rabber penholders and gold or 
‘quill pens with smooth paper. ‘The best style of writing is that 
done from the shoulder, but this is a method that book-keepers 
and those who have to keep accounts cannot easily adopt. Many 
nervous persons have a bad habit of gripping the pen very 
tightly and pressing down on the paper with excessive force. 
Fatigue soon results and painful sensations develop in the arta. 
Proper attention should be paid to the position of the paper 
written upon, the height of the desk, the light, and the sleeves 
of the coat or dress, The paper should be laid at an oblique 
angle to the edge of the desk, and not at a right angle as many 
writing-teachers are accustomed to direct. As some cases of 
“cramp” are undoubtedly cerebral, it is very unwise to attempt 
any extraordinary exploits in writing or to work with the ambi- 
tion to put the writing capacity to the utmost test. Cramp is 
often dated from days whon such extra work fs done. 

When the cramp is fully developed, the most essential thing 
is rest. This may be secured by getting a new form of pen- 
holder, holding the pen in a different way, using the unaf- 
fected arm, using some form of mechanical appliance. The me- 
chanical appliances are splints, rubber bands around the wrist, 
and various instruments contrived to prevent spasm and throw 
the work of writing on new and larger groups of museles. 

Instruments for writers’ cramp are very numerous. Those 
that are of some value are Mathieu's, Nussbaum’s, and some mod- 
ification of Cazenave's (see Figs. 199, 200). All the various Instru- 
ments have been of service, or have even been curative in some 
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tion, the exercises must be repeated two to three times daily. 
‘The massage itself consists of two parts—nerve and musele 
massage. The nerve massage is eMeurage along the course of 


sists of pétrissage, beginning with the hand and ending at the 
shoulder. The duration is the same as that of the last move- 
ment. One sitting a day has always proved sufficient. Wolff, 
in addition, uses ™a peculiar method of writing instruction” and 
employs rabber bands and rings in his manipulations. 

Electricity ranks second to massage in the treatment of oo- 
cupation neuroses, The faradic current may be used when the 
affection is paralytic, but the galvanic current is usually more 
efficacious. It has been almost uniformly helpful in my experi- 
ence. It must be given daily, however, or even twieeaday. The 
anode is placed over the cervical spine and the cathode over the 
various muscular groups affected. A stabile current of five to 
ten milliamperes for from ten to fifteen minutes is given. Gal- 
yanization of the sympathetic is recommended by some. Gal- 
vanie belts applied about the arm seem irrational enough, but 
have been known apparently to effect cures. 

Lotions containing muriate of ammonia, linitnents, hot and 
cold douches, the cautery, all have been recommended in profes- 
sional neuroses. Tenotomy was once employed, but has been 
abandoned. Very little can be expected of drugs, The most 
trustworthy are atropine, strychnine, cannabis indiea, the fo- 
aides and bromides, and cod-liver oil. It should be remem- 
bered that sometimes the disease is almost purely cerebral, and 
then an anti-neurasthenic treatment is called for. But in other 
enses, when the disorder is largely peripheral, the usual treat- 
mont for a low grade of myoneuritis must be employed. 
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shufiling; the patient has trouble in starting, stopping, and tarn- 
ing corners, owing to the slowness in initiating new movements 
in the voluntary muscles. When once started he may be unable 
to stop and has to run along. The speech early becomes affected. 
‘The voice is high-pitehed, weak, and piping or senile in quality. 
‘Thore is a slowness in getting ont words or in starting a sentence, 
though after it is begun the words come rapidly. The condition 
is analogous to the hesitation in the gait. 

Along with the other symptoms there are often, though not 
always, sensations of heat, burning, fever, and rarely of coldness. 
‘These sensations are felt most in the feet, legs, or arms diffusely. 
Often there isa general feeling of restlessness and nervousness. 





Mo, 201.—Arerrove asp Garr 1 Pananyam Aorrass. 


Aching pains and « sense of fatigue occur; neuralgic pains 
are more rare. There is always a peculiar redness and flush 
in the faces of the patients. Sometimes they sweat profusely. 
Their temperature in the axilla is normal, on the skin it is 
sometimes increased (Peterson). The appetite is excellent, 
often abnormally great, and digestion is good. Visceral compli- 
cations are rare. Muscular weakness comes on early; it slowly 
increases, but complete muscular paralysis docs not occur, The 
disease ends in rigidity, which makes the patient as helpless as if 
paralyzed, but the muscles preserve considerable functional 
power to the last. The deep reflexes are present and not, as a 
rule, exaggernted; but exaggeration and even clonus oceur in 
a small percentage of cases. As the disease progresses the tre- 
mor increases in extent, and continues without remission dur- 
ing all the waking hours: the limbs get more rigid; the patient 
beeomes bedridden and is finally carried off by exhaustion or 
some intercurrent illness (Pig. 202). 
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‘urine is usually about normal, but contains an excess of phos- 
phates. There may be polyuria and less often glycosuria. 

Course end Duration.—The disease slowly but steadily pro- 


gresses until a fall development of symptoms occurs, when it may 
Temain stationary. It takes about two years for the whole body 





Fro, 982.—Teunrsat Stick oy Paxaursts Acrrass, showing rigidity and 
contractures. 


to be affected, though this varies mach: It laSts from three to 
twelve years. In three cases of mine death occurred in three, six, 
and eleven years. It may last for thirty years or even more. 
Death is due to exhanstion and may be aceompanied with mild 
delirium and fever.  ~ 

‘The diagnosis must be made from senile tremor, multiple 
sclerosis, post-hemiplegic tremor, and wry-neck affecting the ex- 
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Fig %6.—Asresi0n Honw op Sema Conn, showing dilated veins, 


regards cure; moderately good ax to bringing about a cessation 
of progress in the symptoms, 

Pathology.—The following are among the changes that have 
been found in the central nervous system: Hypertrophy of the 
nerve cells of the pons, induration of the pons, medulla, and cord, 
thickening of blood-vessel walls and of the pia mater, increase 
of connective tissue in the motor tracts, nerves. a0 eos In 
‘some cases autopsies have revealed nothing. The most constant 
change described is an increase of connective tissue in the motor 
tracts and pons, with congestion and hyperplasia of the vessel 
walls. I have found a peculiar dilatation of the vessels of the 
anterior cornua and roots, with some atrophy of motor cells 
(Pigu. 203, 204), 


— | 
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Everything points, however, to the seat of the disease being 
primarily in the upper motor or cerebro-spinal segment. 

Forms.—The unusual types of paralysis agitans are the hemi- 
plegic or the monoplegic, the rigid type, and the retrocollic type. 
The only one of importance is the rigid type, in which there is 
practically no tremor. 

Treatment,—The most important measure is rest, mental and 
physical, with plenty of fresh air. No special diet is indicated. 
Lukewarm baths and mild massage are agreeable and helpful. 
1 know of no climatic care, The galvanic current produces tem- 
porary relief; it should be given daily, Hyoscine hydrobromate, 
first used by Charcot and introduced into this country by Seguin, 
is of uiuch temporary value in relieving the tremor (gr, yby in- 





creased). Codeia and morphine give the best permanent results, 
Quinine and mineral acids are of much service in relieving 
the vasomotor and sensory symptoms. I have used bromide of 
uranium (gr. J;) with some apparently good results. Arsenic, 
Indian hemp, tinct. veratrum viride, salicin, and salicylate of 
soda rank next in value. Nitrate of silver, conium, curare, bro- 
mides, atropia, phosphorus, cod-liver oil, iron, and picrotoxin 
have all been recommended. They are of doubtful value. Sus- 
pension is of some use in a minority of cases not too much ad- 
vanced. The mind in paralysis agitans is sometimes in an emo- 
tional, almost hysterical, condition, and patients are easily made 
better for a time by some psychical influence. Hypnotism by 
means of fascination is said to be of use, but it has failed in my 
experience, 
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TROPHIC AND VASOMOTOR DISORDERS. | 


PROGRESSIVE FACIAL HEMIATROPEY fs a disease character. 
ized by a progressive wasting of one side of the face. 

Exiology.—1t begins oftenest in the young between the ages 
of ten and twenty. Females are more affected.* There is i 
rare cases a hereditary history. Injury and Infectious fevers 
sometimes start up the trouble, The left side is oftener attacked. 

















Fo. 6. Factuat Henatnornr, Eanty Stace, showing alopecia amd ames 
. depressions. 


Symptoms.—The disease begins very gradually and shows 
itself first in patches. The skin gets thinner, there is loss of pig- 
ment, hairs fall out, and the areas may bave a yellowish appear 
ance. Sometimes the periosteum and bone are affected, and shal- 
low depressions are formed which may be anesthetic (Fig. 205), 
The subentaneous tissue is most involved, the muscles least, and 
there are no changes in electrical reaction. The muscles of masticn~ 

* About 19) cases have been reported. Among 5 seen by myself, 3 were tn 
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tion are usually spared. The bone undergoes general atrophy 
and the lower jaw may be reduced to two-thirds the normal size. 
‘The secretion of sebum ceases, but that of sweat may be increased. 
The temperature falls, There is a sinking in of the eye, nar © 
rowing of the lid, and dilatation of the pupil. Ther i is some- 
times pain and rarely anesthesia. The tongue and other parts 
of the body may be involved, Spasmodic movements of the 
museles of mastication have been noted (B. Sachs). Scleroderma 
sometimes appears on the face or hands. 
The disease progresses rather rapidly at first, but finally comes 
toa standstill. It does not shorten life. 
—There has been found a degenerative neuritis in- 
volving the fibres of the trigeminus; its descending root and the 
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AngionEvRoTic (Epema (CrncumscrisED (EDEMA). 


Angioneurotic mdemn isa functional disorder characterized by 
the rather rapid appearance of circumscribed swellings upon 
different parts of the body, these swellings being due to disturb- 
neces of vasomotor innervation and not of an inflammatory 
character, The disease occurs oftenest in early adult life, the 
average age being from twenty to thirty, but it has been observed 
in young children and even in the aged. It occurs oftener in 
thales than in females, except in this country, where the reverse 
ratio exists. Hereditary influence plays a part in some cases; the 
disease has been known to run in families. It occurs oftener in 
winter and oftener in the early morning hours. Exhausting oc- 
cupations predispose to it. The exciting causes are sudden expo- 
sure to cold, slight traumatisms, fright, anxiety, grief, and the 
ingestion of certain kinds of food such us apples or fish. A pecu- 
liar form of this @dema seems to develop in connection with 
meustruation. 

.—The disease appears without much if any warn- 
ing. In a few minutes or hours there develops a circumscribed 
swelling upon the face or arms or hands, This swelling varies 
in diameter from one-half inch to two or three inches. It may 
be dark reddish or rosy or it may be pale and waxy. It does not 
easily pit on pressure, There is sometimes a local rise, sometimes: 
a fallin temperature. It is accompanied with sensations of ten- 
sion and stiffness, sealding, burning, and sometimes itching, but 
there is no actual pain. The swelling is usually single, but it 
tuay be multiple, It is located most often upon the face, next 
upon the extremities, particularly the hands; next on the body, 
then in the larynx and throat, and then on the genitals, Tho 
Swellings last from a few hours to two or three days, Between 
the attacks the patient feels well. They are apt to return at 
intervals of three or four weeks to several months. Sometimes 
they are only brought out by certain peculiar exciting causes, 
such as indigestion or mental anxieties or emotional disturbances. 
When the disease attacks the larynx or throat, serious symptoms 
of dyspna and suffocation may appear; surgical interference 








CHAPTER XXVIII. 
THE DISORDERS OF SLEEP. 


Insomy1A, Hyprorism, Morsip SoMNOLENCE, CATALEPSY, 
TRANCE, LETHARGY, THE SLERPING SICKNESS, 


Steer fs a condition in which consciousness is normally 
Jost and in which the whole body, but particularly the brain, 
enjoys functional rest, while constructive and nutritive activity 


goes on. 

/—The most conspleuons phenomenon of sleep is 
the subsidence of the higher cerebral functions; yet other organs, 
notably the muscular system, also take part in the resting pro- 
cess. The brain during sleep is slightly anwmic, the deficiency 
in blood being a part of, but not the cause of, the phenomenon, 
‘The remote cause of sleep is inherent in the nervous tissue itself, 
which follows the great rhythmical law common to all living 
tissne of rise and fall in its irritability, It is probable that 
the immediate eause of drowsiness is the exhaustion of the ir- 
ritability of the cortical cells and the benumbing of them by 
the elreulation of waste products in the blood. Many facts 
in the history of the pathology of the brain point to the ex- 
istence of a sleep centre, which, being especially acted upon, 
tends to Inhibit the consciousness and draw the mind into a 
somnolent state. a 

As sleep is only a function, we cannot speak of its diseases, 
but only of its disorders, and these really form but a part of the 
diseases of the brain or of general diseases, It is a matter of 
convenience, however, to diseuss some of these separately. 

Classification.—Custom has established the use of certain 
terms for the various disorders of sleep, and such terms must be 
for the most part adhered to. It will be proper, however, for the 
sake of completeness, to arrange the various disturbances 
are to discuss in accordance with the modern methods of study- 
ing the pathological changes of bodily functions. We propose, 
therefore, the following classification, which indicates the va- 
tious depressions, exaltations, and perversions of the function 
of sleep: 
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hereditary neurosis. I am acquainted with a family in which, 
for four generations, one or more of the members have suffered 
frow chronic insomnia throughout life. In anwmia and chlorosis 
there is often insomnia at night, combined with somnolence dur- 
ing the day-time. Disease of the heart und arteries may lead to: 
insomnia, and under thix head cowe the cases which occur in 
Bright's disease with tense arteries and aneunie brains. Disorders: 
of the stomach lead to disturbed sleep oftener than complete in- 
somnia, and the liver, when inactive, causes somnolence rather 
than the contrary. The poison of malaria and the toxie agents 
of fever must be added to the list of eauses of imperfect sleep. 

It will be seen that the causes of chronic functional insomnia 
may be classed under the following heads: 

1. Neurasthenic and vasomotor, including hereditary and 
habit insomnia. 

2. Vasenlar and cardiac, including heart disease, arterial fibro- 
sis, and general anmuia, 

3. Auto-toxie or diathetie, including lithemia, gout, and ure 
mia, 

4. Toxic, including syphilis, lead, malaria, tobacco, and vari- 
ons drugs, such as coffee, tea, and coca. 

Tn many cases there exists a combination of these causes, 

Symptoms.—The forms and degrees of insomnia vary greatly. 
In children it is accompanied usually with much mental and 
physical distarbance. The patient is restless, exeited, talkative, 
or querulous and irritable, The insomnic child is more il) than 
the insomnic adult. In neurasthenic insomnia there is a tumult 
of thoughts which prevent sleep, or sleep is superficial, unresting, 
and interrupted by dreams, In many casos of insanity insomnia 
is characterized by great motor restlessness, In old people in- 
somnia is generally of the quiet kind. 

Treatment.—As insomnia in all its phuses is often a symptom 
of some general disorder, treatment of a curative kind must be 
directed to this. Anwmia, lithamia, uremia, malaria, and the 
other toxic influences must be removed by remedies adapted to 
these conditions. But besides constitutional treatment there Is 
& symptomatic treatment which will be discussed here. 

‘The older physicians, in treating insomnia, used to depend 
largely on hyoseyamus, camphor, opium, and the fetid drugs, 
such as nsafetida, inusk, and valerian. Hyoscyamne is still used. 
Tt is to be given in large doses, such as five or ten grains of the 
extract, or even more, and from ten to twenty drops of the fluid 
extract. The hydrobromate of hyoscin, in doses of gr. x}, to gr. 
qhe Or more, is one of the best forms, Hyoscin is indicated in 
the insomnia of the insane, especially in forms accompanied with 
motor activity. Chloral hydrate still holds its own as one of the 
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noises, reading dull or heavy books, counting, or keeping before 
the fancy some blank or wearying picture— 


A flock of sheep that leisurely pave by 
‘One after ane : 


Mechanical remedies have nearly all for their purpose the 
withdrawal of the blood from the brain to the skin and abdomi- 
nal viseera, Hot foot-baths or warm general baths, cold douches 
down the spine, beating the limbs with rubber hammers, brisk 
exercise, a light meal, massage, all are at times efficient hypnotics. 
Persons who suffer from insomnia should sleep in cold rooms, the 
head should not be too high nor very low, and in most cases they 
are better without late suppers, even though these be light. 
Mental work should be Inid aside several hours before retiring, 
and the evening devoted to quiet conversntion and reading or 
amusements that do not actively excite the nerves. Many per- 
sons live in good health though they sleep in the day and stay 
awake at night. Journalists and editors, whose work obliges 
therm: to go to bed in the early morning, often continue for years 
without impairment of physical vigor. Yet dexpite this, it is true 
that the best time for sleep is at night, and that the old maxim, 
“early to bed,” is a sound one. The haman system requires a 
certain aniount of sleep and should have it. The industrious 
and ambitious often try to train themselves to shorter hours, but 
though they may succeed for a time, nature will not be cheated 
out of her due and health suffers in theend. It is a widespread 
eustom in some countries to take a short nap in the day-time, and 
the custom ix a good one. America has not adopted it, but 
might do so with benefit to the health of her brain-working class, 
Many from childhood up do not get a sufficient amount of sleep. 

IL Perversions anp Distursances or SLEKP.—Sleep is 
snid to reach its deepest stage in from one to two hours after it 
begins, There is then after this a gradual lessening of the depth 
of sleep. Probably there are great variations in this rule, for 
many persons seem in soundest slumber several hours after fall- 
ingasleep. But, at any rate, there are slighter stages of sleep at 
its inception and toward its end. These are the favorite times 
for dreams, and at this period also there develop the peculiar 
phenomena of sleep-drunkenness, 

Dreams, Nightmare.—When sleep is perfect and profound, 
dreams afterward remenibered do not occur. Dreaming is, there- 
fore, a morbid symptom, although often of trivial significance, 
especially if it occurs at about the time of natural waking, when 
slumber is, in its physiological course, passing into the lighter 
stages. In sleep, no matter how light, the action of the regulat- 
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tive of unpleasant dreams. Prolonged mental or physical strain, 
excitement, and worry predispose to nightmare. Parinaceous 
foods, excessive use of strong liquors, coffee, and tobacco, all 
have a similar tendency, Nightmare occurs also in anwmia and 
tmalaria, and it may, in fine, be excited by morbid conditions in 
any part of the body, It sometimes occurs about the menstrual 
period in women. Its most common feature is a sense of suffocu- 
tion or impending death. 

Pator yoeturnus, or night-terrors, is a sleep disorder peculiar 
to children. It is allied to nightmare on the one band and sleep- 
drunkenness on the other. It differs from the former condition 
in that the child continues to suffer from the distressing fancies 
for some time after he is awake. Night-terrors occur usually one 
or two hours after sleep has begun. The child wakes up seream- 
ing with fright, and perhaps runs about the room or seeks its 
parents for protection against some imagined harm. The dis- 
order occurs in weakly, anwmic, nervous, or rheumatic chil- 
dren. It is due sometimes to lithwmia, or, as the older writers 
put it, rheumatism or gout of the brain. Digestive disturbances, 
‘worms, dentition, hereditary syphilis, mental strain, fright, and 
excitement are placed among the causes. It sometimes appears 
to be a paroxysmal neurosis allied to epilepsy. The disorder is 
usually harmless and the prognosis favorable. 

Somnolentia, or sleep-drunkenness (Schlafentrunk), is a condi- 
tion of incomplete sleep in which a partof the faculties areabnor- 
mally excited while the others are buried in repose, It is a kind 
of acted nightmare. The person affected is incoherent, excited, 
and often violent, He experiences the delusion of some impend- 
ing danger, and while under it acts of violence have been com- 
mitted. The condition is one of medico-legal importance, there- 
fore, and bas been discussed by writers on that science (Wharton 
and Stillé). Minor degrees of it are often noticed in children and 
in adults who are roused from a very profound sleep, It at 
times becomes a habit, and a most annoying or dangerous one. 
‘The disorder in its severe form is fortunately very rare. 

The treatment of morbid dreams, nightmare, and pavor noc- 
turnus must be directed to a removal of the causes. Tonics, ear- 
dine stimulants, laxatives, anti-rheamatics, attention to diet, aro 
called for according to the condition of the patient. Change in 
surroundings is often necessary, Among symptomatic remedies 
the bromides are the best, except in lithemia, when alkalies and 
salicylates may prove more serviceable. In somnolentia the pa- 
tlent should be prevented from getting into too profound sleep. 
He may be awakened once or twice during the night, or take a 
hap in the day-time. The head in sleeping should be raised high 
end the body not too heavily covered. 











tense concentration of the mental faculties upon some idea or 
‘The proportion of persons of all ages found to be hypnotizable 


Europe. 
‘Those who have been mesmerized once are more easily affected 
afterward, and may even pass into the state involuntarily. 

Methods.—There are two ways of inducing hypnotism, the 
fixation method and the suggestive method. The former and 
older plan, devised by Braid, is to make the patient fix his eyes 
for five to ten minutes on some bright object at a distance of six 
to eight inches from the eyes and a little above the horizontal 
plane of vision, A modiflention of this is the fascination method 
of Luys, by which the patient is made to fix his eyes at revolving 
mirrors. 

In the “suggestive method” devised by Liebault and Bern- 
heim the subject is placed in a chair in front of the operator. 
‘The operator then talks to the subject in a firm and confident 
Yoiee, assuring him that he will go to sleep in a short time, tell- 
ing him to make no resistance, that his sleeping will be natural, 
that nothing will be done to worry or fatigue him, that he will 
dream pleasant dreams, that he will wake up feeling better; then 
that he is feeling drowsy, his eyes are heavy, objects look con- 
fused, the lids are falling, they are closed—in a moment more the 
patient goes off to sleep. This requires some little time—five to 
fifteen minutes. It may fail the first time and suecead the second. 

Hypnotic states may be self-induced by rigoronsly fixing the 
attention upon some object. The ecstatic states of the saints 
and the nirvana of the Buddhists are forms of hypnotism; so 
also are the trance states in which some clairvoyants and spirit- 
ualistic preachers place themselves: this same curious phenom- 
enon is at the bottom of the so-called “mind-healing” science, 
and it enters into rational therapeutics and orthodox religion. 
‘The capacity of the human mind for hypnotism or semi-hypnotic 
States Is, therefore, a most curious and important fact. 
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Diagnosis.—As hypnotic 
ries or crimes may be done during this state, it is very important 
to be able accurately to distinguish it. Since the 
are all subjective, this is very difficult. The methods of value are 
these: 1. Careful examination of the general phenomena by experts 
while the subject is in the alleged hypnotic state, 2. Testing the 


tended and held with perfect steadiness, while in conscious states 
atremor soon appears. 5. Tests with glasses and other appa 
ratus may be made to determine alleged amesthesiw of the special 


senses, 

‘Therapeutics.—The practice of using major bypnotization is 
injurious, tending to exhaust the nervous force and weaken the 
Des Itshould be done only with the greatest care. Its utility 

T greatly doubt. It may relieve symptoms in 
eaten etiat tee inn bat cant ES Oh eee benefit 
and is likely to lead to actual hann. 

‘The induction of minor hypnotic states by suggestion isnot 
harmful if carefully and moderately employed. Its practical re- 
sults, however, are not great, and the method is tedious, ancer- 
tain, and sometimes ridiculous. It has its value in pedagogy, 
among children, in neurasthenia and morbid habits. The gen- 
eral popularization of hypnotism by means of mind-cures, Chris- 
tian science, ete., accomplishes its results at the expense of 
mental demoralization; and faith-healing institutes are more 
pernicious elements in society than gin-mills. 

Morsiy Drowstnkss.—This is a very common symptom, 
which may be due to any one of the following causes: 1. Old age, 
when there is a weakened heart or diseased arteries, with cerebral 
mal-nutrition. 2. The diseased vascular conditions which precede 
cerebral hemorrhage. 4, The cerebral mal-nutrition or inflam- 
mations occurring before or during certain forms of insanity. 4. 
Various toxeimie, ¢.g., malarial, uremic, cholemic, and syphi- 
litic. 5. Dyspepsia and gastric repletion, 6, Diabetes, 7. Obe- 
sity. 8. Insolation. 9, Cerebral anemia and hyperemia. 10. 
Exhausting diseases. 11. Concussion of the brain. 12, Climatic 
conditions, vold, ete. 
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factors in treatment. Change of occupation, of mode of life, or 
of climate may be essential to a cure, 
Catatepsy, Trance, 


may be plunged into a deep and prolonged unconsciousness, 
Jasting from one day to several years. These are the “sleep: 
ing girls” of the newspapers. Others are persons of a too 
Teady susceptibility to mesmeric suggestion, who get into « 
morbid habit of going into mesmerie sleep spontancously. 

States there may be a lowering of bodily temperature, 





AccipEsts oF Stxxr.—Owing to the fact that sleep is a rest- 
ing state of the organism, and that many of its functions are 
lowered, or their cerebral control lessened, peculiar crises, or phy- 
siological and pathological disturbances of nervous equilibrium, 
oeeur. Attacks of gout, of asthma, and of pulmonary hemor- 
thage are most liable to oceur daring the early morning hours, 
Deaths and suicides occur oftener in the forenoon, but births 
oftener at night. Epileptic and eclamptic attacks occur with 
much frequency at night. Involuntary emissions of spermatic 
fluid, orgasmic crises, and incontinence of urine are among the 
pathological incidents of sleep. 

DISORDERS OF THE PREDORMITIUM.—Sudden attacks of 
starting of the whole body, shock-like in character, accompanied 
with peculiar feelings in the head or occiput, not infrequently 
attack persons as they are dropping off to sleep. They are of 
slight significance. 








rior partof the Jongitadinal fissure. This direction is determined 
by the instrament above deseribed or by the cyrtometer, The 
lower third of it is more vertical, and the lower end is 25 to 9 
mm. behind the coronal suture. A line from the stephanion to 
the upper part of the asterion should about passthrough it, The 
fissure is shorter in children. 

Tit. The fissure of Sylvius rons nearly horizontally, and lies 
either under or a little above the uppermost part of the parieto- 
squamous suture. This suture, the external orbital process, and 
the parietal eminence are the guiding landmarks by help of 
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whieh the surgeon can often operate without marking down lines 
on the sealp. In children the fissure is sometimes higher and 
more oblique. 

To outline it, draw « vertical line from the stephanion to the 
middle of the zygoma. Draw a horizontal line from the ex- 
ternal angular process to the highest part of the squamous 
suture; continue this back, gradually carving it up till it reaches 
the parietal eminence. The junction of the two lines will be at 
the beginning of the fissure of Sylvins. The vertical line indi- 
cates nearly the position of the ascending or vertical branch of the 
fissure, which is, however, directed a little more forward, and is 
abont 2.6 em. (1 inch)in length. ‘The posterior part of the line 
indicates the position of the posterior branch of the fissure, 
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the direction of a point 2} to 8 inches vertically above the oppo- 
site external meatus. The ventricle lies at a depth of 2 to 2} 
inches (5 to 5.7 em.). 

Mr. Alee Fraser has devised a way of mapping out the fissures 
by means of a series of composite photographs, so taken as to 
show the relation of the anderlying parts to certain tapes tacked 
upon the skull. One of his figures is reproduced here (Fig. 210), 

In applying this method the surgeon tacks the tapes on the 
shaved sealp, Then looking at the dingram he finds where the 
point in the brain is that he wishes to reach and notes Its rela- 
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three minutes, then the patient rubs himself down. The foot- 
tub may have a little warm water in it at first. 

In delicate persons bydrotherapeutic treatment must be 
nlentaie Te ‘The frst applications should be dry, warn 
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flannel packs, then wet packs gradually made cold. Finally, 
cold drip-sheets, showers, plunges, and rubbing may be used. 

A good method for a fairly robust person is that originally 
deseribed by Fleury. This consists in giving simultaneously the 
rainshower and the jet. The patient standing in the shower 
receives a jet of water on the posterior surface of the body for 
fifteen seconds, then the jet alone for fifteen seconds; finally the 
jet alone on the anterior surface of the body for thirty seconds, 


A a 
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In newrasthenia of adult life in men the patient should take 
the cold shower or plunge daily, In addition to this or in place 
‘of it, if needed, I strongly advise the Scottish douche (Pig. 211), 
thrice weekly or oftener, This may be preceded by a short hot 
bath. In nourasthenia of adolescence the same treatment is 
often indicated, but it must be applied more carefully, as many 
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eee ea bat let from different 
forms of treatment. The very painful and hyperesthetic cases 
are not in my experience much helped by hydrotherapy. One 
quay try, however, lukewarm baths, 85" F. to 95° F., for ten to 
twenty minutes, with or without pine-needle extract. For leg 
pains, hot-air baths to the legs alone, followed by affusions 
at 60° to 70°, are recommended. The extremities may also be 
wrapped in flannels wrung out in hot water and covered with 
dry cloths. Some patients are greatly refreshed and helped by 
gool affusions, 70° to 80", poured over the back and legs. 

Spermatorrhaa,—Cold sitz-baths may be given for from five 
to twenty minutes, 50° to 70’, daily at bed-time; they are contra- 
indicated in sexual irritability and active pollutions, where pro- 
longed warm or hot sitz-baths at 90° to 98° should be used. 

Impotence.—Briet cold sitz-baths, daily, at 56° to 64°, for from 
one to five minutes. The psychrophore, /¢., application to the 
prostate of cold by a rubber condom or bladder secured over a 
rectal irrigator au double courant, is sometimes helpful. 

Incontinence of Urine.—In paresis of sphincter or detrusor 
brief cold sitz-baths, daily, 56° to 64°, one to five minutes, 
are indicated. Also cold rain-baths (50° to 60°) and douches as 
general tonies. In spaxinus detrusorom vesicw, on the contrary, 
prolonged Inkewarm sitz-baths, daily for thirty to sixty minutes, 
at 70° to 90°, should be given. 


ELeerno-THERAPEUTICS. 


High and Low Potential Currents.—Currents of “Tension” 
and “Quantity."—The current of the faradic battery varies in 
quality in accordance, 1, with the length and number of turns in 
the coil, 2, the form of the electrical wave, 8, the number of yi- 
brations, and, 4, the strength of the battery. 

‘The currents from short coils of coarse wire have a lower 
potential and slightly more voltage. They are more efficient in 
producing muscular contractions and are more irritating to the 
sensory nerves, These qualities are increased with slow interrup- 
tions of three or four per second. When muscular contractions 
and mechanical exercise with stimulation are desired the short 
coils (primary or secondary) with slow interruptions are indicated, 
‘The current from long coils has. higher potential and less voltage: 
it has less power in contracting muscles and a different effect on 
the sensory nerves) When the interruptions are very rapid and 
the coll very long the effect on the sensory nerves seems more sed~ 
ative, perhaps in part because of a change in the form of the elec- 
trical waves. 
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Instrament makers have devised instruments with long coils 
(1,500 yards) which are tapped at three places, 40 that. with one coll 
it is possiblo to get a current of low potential (or “quantity” as it 
has been called) or of high potential (or “current of tension”). The 
vibrator is made also so that currents of extremely rapid inter- 
Tuption can be obtained. These (Fig. 213) instruments are ex- 
pensive, but are of special ase to the neurologist in those cases 
in which he desires to apply farndism for spasm or nouralgia. 
Thoy are said to be very useful in gynecological work (Goelet). 
Dr, Rockwell has udvocated their use and shown their value. 
My own experience in the very high tension long coils is slight, 





but the theory on which they are based is sound; and the faet 
of their peculiar physical properties is attested by Mr. Kenelly. 
Sinusoidal Currents.—The physiological effect of a current 
depends, as I have stated, in part upon the character of the 
wave of electrical force, It this is high and sharp the stimulation 
is different from that produced by a wave whieh gradually rises 
to its height. D’Arsonval has devised an instrament for produc- 
ing these blunt-topped waves, and at the same time reversing 
the current. The current is produced by revolving magnets and 
the machine is expensive and complicated and not yet complete. 
The same result, I am told by Mr. Kenelly, is approximately pro- 
duced by the faradie machine with long coils and very fine in- 
terruptions by means of a vibrating band, as described above. 
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Spinal Electrization.—In the ordinary practice of applying 
electricity for spinal cord disease, with galvanic currents, a very 
minute amount of electricity reaches the cord. With large elec- 
trodes, however, and currents of 50 to 140 milliamperes the cord 
is reached with a current of j to 1 m.a. strength. In locomotor 
ataxia and progressive muscular atrophies such currents should be 
tried. One (positive) electrode, six by twelve inches, is placed on 
the upper part of the back, and a second electrode of the same 
or larger size placed on the abdomen, the lower part of the back, 
the legs, and the perineum. The current should be increased 
‘very gradually and should be kept on for only a minute in each 
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place. The method must be varied somewhat according to the 
size and sensitiveness of the patient. 

Continuous Unipolar Electrical Applications.—All electrical 
belts, magnetic belts, ete., are supposed to generate constantly 
a certain amount of electricity. This they do not do, and no 
dependence can be placed upon them. In order to obtain a long- 
continued application of electricity of small dosage I have bad 
constructed for me a small box, measuring three inches by three 
inches, weighing only a few ounces, and containing four dry 
silver chloride cells, Between the negative pole and its electrode 
fs interposed a water rheostat of 1,500 ohms resistance. The 
poles are connected with one large and one small electrode, the 
large one being the negutive. This ix worn on some indifferent 
pot such as the back of the neck. The positive pole is fastened 
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Jack of confidence in its superiority over other methods. In 
chronic myelitis and in early and painful types of tabes and in 
fe DOR tears acelin 


eisertae er erearithe foe rarpecsioa consists of a seat with a 
vertical post-like back, about sixteen feet high. Atits upper end 
isa pulley over which runs acord. At the anterior end of the 
cord is the suspension bar with its notches for the attachment 
of straps to go around the neck and to the arms. At the pos- 
terior end of the cord is a place for the attachment of weights. 
‘The pulley or wheel at the top has a diameter of two feet. The 
seat is removable. The lateral straps are attached to the elbows 
and forearms as described by Mitchell and Brogroff. Weights of 
only 5 to 15 pounds are used and the s¢ance Insts five to fifteen 
minutes. If heavier weights are used the patient is strapped to 
‘the seat. This mode of suspension can be applied with the or- 
dinary apparatus. The patient is seated ina chair and the straps 
applied as directed. A dial scale is placed between the suspen- 
sion bar and the pulley. Weights are then attached sufficient 
to pull upon the patient 15 to 25 pounds. 

Suspension is of value chiefly in three classes of cases: loco- 
motor ataxia, paralysia agitans, and chronfe sciatica. It helps 
about twenty-five per cent of ataxin much and improves thirty 
per cent, More than one-half are not benefited, Sprimon's 
method seems to have benefited some cases of optic atrophy. It 
is best to use the head-picce as modified by Molchowkowsky 
(made by Ch. Dubois, of Paris), 

Suspension by the feet and ankles is of service in chronic my- 
elitis, ataxia, and sciatica. The patient lies on a lounge and the 
feet are drawn up till 25 to 60 pounds lift is exerted. 


Tue Rest-TREATMENT. 


‘This form of treatment was devised and perfected by Dr, S. 
Weir Mitchell and has been popularized by him and his pupils. 
Its value in many types of neurasthenia and hysteria, especially 
among women, is unquestioned. It seems more difficult to apply 
it to men, though it is often useful with them, 

Among women it answers best in my experience in young 
women or those this side of middle life, of not very forceful 
character and not very strong will. The active, keen-witted, in- 
tellectual woman who suffers from backache, headache, brain- 
tire, and exhaustion from slight exertion does not do so well 
ae a method which fora time renders the patient entirely 
al 
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later to get well and regain her freedom. Sho is to be kept in 
bed fora month; then allowed to sit up for ten minutes twice a 
day, this time being lengthened by five or ten minutes daily. 
mead Naat arlene ec thet 
walk, About this time one must also begin systematically to 
foree walking and other exercise, and the patient must batinant 
to ignore the slight pain and fatigue that at first ensues. 

Massage.—The system of massage recommended by Mitchell 
is simpler than that ordinarily used by the Swedish 
and consists mainly of kneading and centripedal friction. It ix 
given at least an hour after a meal and lasts at first fifteen or 
twenty minutes once a day. Ina few days this Is increased to 

of an hour andan hour. The legs are masséd first, 
then the abdomen, chest, and arms, The head and neck are not 
touched. No ointment or lubricating substance is used. Par- 
tieular attention is paid to the abdomen in order to prevent con- 
stipation. After massage there should be a rest of an hour. 
After four or eight weeks Swedish movements are added to the 
massage. 

Electricity. —The faradie current is used with a primary coil 
and a slow interrupter. In very sensitive persons a long second- 
ary coil with fine interruptions is better. Electrodes of the “nor- 
inal” size are employed and exch segment of the lintbs ix gone 
over, beginning with the periphery. The twoelectrodes are placed. 
over the muscles a few inches apart and each muscle contracted 
four to six times. The question of poles may be ignored. The 
feet, legs, abdomen, back, and arms are gone over successively, 
then the fine secondary current [sturned on. A large electrode, 
of the “ indifferent ” size, is placed on the back of the neck, and 
the other electrode placed on the sole of one foot; a current is 
passed forseven and « half minutes; then the electrode is shifted 
to the other foot and the current given for the same time. It fs 
best for the physician himself to give the electricity if possible. 
The duration of each séance is three-quarters to one hour, and 
it is continued for six weeks. Very mild currents are used at first. 

The duration of the rest-cure should never be less than a 
month, It is usnally about six or eight weeks A t: 
schedale for a rest-cure patient as given by Dr. John K. Mitchell 
is the following: 

7 A.M.—Cocon. 
Cool sponge-bath with rough rub and toilet for 
the day. 
8 A.M.—Milk, breakfast. 
Rest an hour after, 
10 A.ot,—8 02. peptonized milk. 
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be sponged and dried by an attendant. In this process the sur- 
face to he rubbed red, or, if drying one’s self, to use flesh-brush. 
Bed or lounge again. Breakfast. Before each meal take three 
ounces of malt extract; aperient at need in malt. Tonic after 
each meal, Detail as to breakfast diet. If eyes are good, may 
then read seated in bed. At 10 to II A.o., one hour's massage, 
Rest one hour; may be read to, or réad if eyes are good, or knit. 
At this time, 11 A.M., four ounces of beef soup or eight ounces 
of milk. At noon may rise, dress slowly, resting one or twice a 
few minutes while dressing, and remain up until 3 Pot See 
children, attend to household business; see one visitor, if desira- 
ble. 1 to 1:30 ¥.»., malt, ete., and lunch. Detail as to diet, At 
first, as a rule, let this meal represent dinner. Tonic, and after 
it to rest on a lounge, occupied as above, reading or being read 
to. If possiblo, to drive out or to use tramway, so as to get air. 
Walk as little as possible. On retarn from drive repeat milk or 
soup. About 5 p.m., electricity, if used at all. Rest until 7 Pp. 
Supper at? Pp. Detail as to meal. Malt as before, with or 
without aperient, as occasion demands. Tonic, To spend even- 
ing with family as usual. Best not to use eyes at night for near 
view. Bed at 10 p.m. No letters to be written for two unonths, 
when most of these details have to be revised, 

After two months of massage it should, in these eases, as in com- 
plete rest, be used on alternate days, and by degrees given up. 
If the nurse or masseuse is able to teach the patient the use of 
Swedish movements, it is desirable that these or some definite, 
slowly increased system of chamber gymnastics be continued for 
months. Finally, walking must be resumed with slow and sys- 
tematic increase, After the second month write out a schedule 
of less restriction, to be followed for six months, 


Onoanic Extracts. 

The Thyroid Gland.—This is used successfally in the treat- © 
ment of myx@dema. It does no good in other diseases s0 far as 
known. It is most conveniently administered by feeding the raw 
gland to the patient. Oran extract may be made by mincing 
the gland in glycerin and a one-half-per-cent solution of salt, 
one part by weight of gland to one of glycerin and one-half of 
the saline solution, This mixture is allowed to stand on ice over 
night; then it istiltered through paper; then through aclay filter. 
In order to drive it through the clay a pressure of 600 to 800 
pounds per square inch is made by connecting the filter with a 
cylinder of carbonic-acid gas. It is then again put under pres- 
sure of 600 pounds, The resulting liquid is transparent, clear, 
and sterile, and will remain so for over a week, It may be injected 
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ALCOHOLISM.— 

B Strychniwnitrat, - - . - - « 
Aquadistilat, . . . . 2 
Mpllteicinn isc tS ws BOE 
M. Sig. ™ x. hypodermically q. 4h. 

B Atropi# sulph., . few je 
Strychniw nitrat, . . . . . . grih 
Glonoin, ee S aoe Fass 
Tine strophanth, . . . . . « Sith 
Extr. cinchon. f., + + © «© Qmad §vi. 
M. Sig. 3h tid. 

Acurr ALcoHOLIsN.— 

B Sodiibromid., . - . «© - + SL 


Epicepsy.—A method of treating epilepsy has been recour 
mended by Dr, P, Flechsig as being successful in some obstinate 
eases. It consists in giving opium in doses of gr, § t. i. d., increased 
to gr. jij. or v.t. id. This is kept up for five or six weeks. The 
patient is then placed at once on large doses of bromide of 
potassium. I have found in applying this treatment that a short 
course of opium enhances the subsequent effect of the bromide. 
‘It is not always wise or possible to give large doses of opium for 
so long a time as six weeks. 

Ihave insisted upon the necessity of giving large doses of 
bromides for a time in all cases of epilepsy. Dr. Ch. Péré recom. 
mends yearly a gradual increase of bromides from 3i. daily to 

Siv.or Sv. Such doses diminish attacks from one or two weekly 
toone monthly. The criteria to be depended upon in advising 
such treatment are the weight of the patient and the number of 
attacks. If the weight falls and gastric trouble ensues, or if the 
attacks are not lessened, the drag should not be increased. 

The injection of brain extract has some effect in reducing 
the number of attacks in cases in which the general health is not 
good and the vitality lowered. Such at least has been my experi- 
ence up to the present time. The orchitic fluid does no good. 

Tn many eases it is not wise to continue the alkaline bromides 
indefinitely, on account of the condition of the bladder and urine, 
The latter becomes cloudy, feebly acid or alkaline, and the blad- 
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aie pee era a ees sr a) Seat 
Sodittromid, 2 5 se elle le RK 
‘M. Sig. i dose. 

At night in nocturnal! epilepsy. 


Ethyl bromate is recommended in epilepsy by J. Donatti, but 
I do not advise the use of so unstable a compound. 
Tinct. enantha crocata in doses of 2 to 5 drops seems to have 


The Surgical Treatment of Epilepsy.—This is only indicated 
in traumatic forms of comparatively recent character, before more 
than twenty-five fits have occurred. It is mach more indicated 


52 improved, 28 unimproved, 11 died. Among 42 cases collected 
by Starr (“Brain Surgery") there were 12 cured, 11 improved, 
15 not improved, 3 died. The term “improved” has little mean- 
ing. The percentage of cures given by Starr is nearest correct 
(about twenty-five per cent) and not too high. 


Hysrenia. 
ReUincivaierianat, © -. 2. - «5 e Shh 
Extigumbol,- - 2 6 5 6 es 3H 
Quiniw sulph., Ee 


M Div. in capsnl, No, Ix. ‘Big. L ta. 


3B Spts. ammon. aromat., 
Spts. lavendul, co., 
Re OHMTCOs ue et ey et «=| SR EL 


Apomorphia ¢ gr. bypodermatically and pilocarpin yy gr. in 
the same way often break up a hysterical erisis. 

Imporenck.—In the treatment of impotence by electricity 
the galvanic or faradic current tay be used. My own method 
is to combine the two, using the De Watteville switeh. ‘The posi- 
tive pole with a large electrode is placed over the dorsodumbar 
region, the negative pole with normal or large electrodes is placed 
on the perineum. A current of 5 to 10 milliamperes is turned on. 
Then the faradic current ix added, The secondary long coil 
with fine vibration may be employed if there is much irritability; 
the short coil with coarse vibrations if there is anssthesia or great 
insensibility. The current is passed with occasional interruptions 
for five minutes, The lower electrode is then moved for a time 
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bolster; the lower extremities are then flexed upon the body, 
forming a semicircle, the knees being placed upon the chest of 
the patient and the legs held straight; the pparatoranbenagy 


Nc 


‘Fig, 215.—Meernon ov Panronansa Kxrexscox x Locomoton AT ARIA 





Fig. 215). This apparently difficult mananvre Is In reality easily 
executed. 

MASTURBATION,—An efficient remedy against this practice ix 
to insert a piece of silver or copper wire through # portion of the 
foreskin at the edge of the glans. This is arather heroic measure 
and called for more especially in those suffering from mental de- 
terjoration or insanity, A somewhat less severe measure is to 
paint the glans with cantharldal collodion, 


TREATMENT OF MENINGITIS. 


In tubercular meningitis I have seen undoubted care from 
the uso of small doses of iodide of potassium, gr. ij. or ij. every 
two hours. Some diagnostic help may be gained by using injee- 
tions of tuberculin. The beginning dose (Denison) is one milli- 
gram. This should be very carefully increased. Possibly some 
curative effects may be obtained if the process is not active and 
there is no fever. 

Paracentesis of the spinal dura mater has been recommended 
by Quincke and Ziemssen for the treatment of meningitis with 
serous effusion. The relief obtained is usually but 
but the measure may be of help in diagnosis, T have tried iin 


——— 
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a ee ere Can are Moet teak he ches 
Reiraliacr consenting the onseation whould ba fol 


a depth of 5 em. between the arches of the third and fourth or 
fourth and fifth lumbar vertebre near the spinous processes. 

Merete Nevniris—The pains and sensitiveness of the 
early stage miay be met with powders of the following: 


 Salophen, gr. xv., 4in die; 


or 

B Sodii fodid., 

Sodii mlicylat., 
Antipyrin, . . . ~ 

M. Sig. &. three or four times daily. 

Salicylate of potash or soda in large doses sometimes helps the 
pain, bat asa rule it does no good. Croton chloral in doses of 
er. ¥. may be ased foratime Later one should give ferri jodide 
and potass. fodid. in small doses every four hours, alternating with 
phosphorus (gr. ¢,). Still later, that is to say, five or six weeks 
after full development of the disease, give hypodermic injections 
of strychnia. If the patient is very alcoholic I give strychnia in 
the first week. Static sparks, galvanism, or faradism should also 
be administered in brief daily sances for a period of six weeks, 
Galvaniam is best used first, later fine high potential faradic cure 
rents or 

New Daves ror Necravata, HEADACHE, Patnrun Ar- 
PrcTIONS. —Under this head I propose to give a brief deseription 
of the numerous new drugs which have appeared mainly from 
German laboratories, and which have been recommended ashav- 
ing special value in headaches, neuralgias, painful rheamatio 
troubles, and insomnia. Many of these have been tested by my- 
self. So far as I have been able to discover, none of the new 
drags surpass in value antipyrin, antifebrin, and phenacetin, 
of chloral, chloralamid, paraldechyde, and sulphonal. Some of 
them are, however, useful in combination or alternation with the 
older preparations; some are more palatable, convenient, or 
may cause fewer unplensant symptoms. It is to be supposed that 
most of the new drugs have some commercial house behind them 
which is interested in popularizing their use. This hasto becon- 
sidered in éstimating the value of some published reports. 

Agathin is a salicyl-alpha-methyl-phenyl hydrazon. It has 
some anodyne properties in doses of gr. vilj. togr.x. It isa taste- 
less, insoluble powder. 
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BObismipn - - 2 ts ye sy Ob 
eee |S 
Ss) Less Pe ke a Oe 
Mile st we wt 
M. Sig. Ext ce 
Rab on carefully. 
ROM) < ha  er Se 
Oled dulcis, . 


ea, naw PETG Le ty She OE OO, 
M. Sig. Rab over affected part night and morning till it is 
sore, a8 counter-irritant 
Sctatica—In chronic and in early cases the rest treatment 
Sythe hr as dala Magee eat ae Sanat ba 
The leg should be carefully and firmly enveloped in a flannel 
bandage from toe to hip, Then a Thomas splint ts applied. 





Pio, 218, —Arranarcs rom Werrens’ Cnaxr. 


Every day the splint is removed and the leg cautiously exercised, 
At the end of two or three weeks the patient can be allowed to 
use the limb himself for a time. With the flannel bandage, an 
ico-bag or hot-water bag is not always needed. 

Ths experience of the clinic at La Salpetridre is that suspen- 
sion does good service in sciatica. 

Tre DovLourgvx.—Local injections of five to ten drops of 
four-per-cent or two-per-cent solution of cocaine often give rellet 
fora considerable time. The chloride of methyl «pray or a bit 
of cotton wet with the methyl and drawn over the affected area 
until it is frozen will prove helpful. I have aleo found the Gran- 
Ville peroufeur gently applied for five or ten minutes of great sar 
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ABDOMINAL reflex, 30 
Abducens nerve, paralysis of, 
bits 

Abscess of the brain, 346 

of cerebellum, 350 

spinal cord, 210 
Accommodation, loss of, 116 
Acrania, 333 
Acrocephalic skull, 27 
Acrodynia, 70, 74 
Acromegaly, 485 
Acro-neuroses, 85 
Actinomycosis of the brain, 391 
Acute ascending paralysis, 227 
ZEsthesiometer, 35 
Age, ¢tiological influences of, 40 
Ageusia, 146 


Alcoholic paralysis, 70 

Alcoholisin, treatment of, 523 

Alexia, 330 

Allochiria, definition of, 22 

Amaurosis, 108, 111 

Amblyopia, 108, 111 

Amimia, 382 

Ampere, definition of, 55 

Amputation nenroma, 90 

Amyelia, 190 

Amygdalum, 298 

Amyosthonia, 433 

Amyotrophy, progressive 
spinal, 264 

Analgesia, definition of, 20 


visual, in hysteria, 420 
Angio-ataxia, definition of, 22 
Angioma of the brain, 302 
Angio-neorosis, definition of, 22 
Angio-neurotic adema, 487 
Angio-paralysis, definition of, 

2 


jpasm, definition of, 22 
Anencephaly, 333 
Aneurisms, intracranial, 995 
Anidrosis, definition of, 22 
Ankle clonus, 81, 34 
Anode, 58 
Anosinia, 107 
Ansa lenticularis, 200 
Anthropophobia in nearas- 
thenia, 452 

Aphasin, 330 

table of forms of, 332 
Aphemia, 531 
Aphthongia, 148 
Apoplexy, cerebral, 35% 

spinal, 200 
Apraxia, 331 
Arachnold, spinal, 180 
Arbor vite of the cerebellum, 


303 
Arcades, interfascicular, 9 
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Brain, hypertrophy of the. 379 
inflammation of the, 346 
latent regions of the, $34 
lipoma of the. 392 
localization, 317 
localization of tamors of 
the, 384 

malformations of the, $88 

inembranes of the, blood 
supply of, 318 

membranes of the, diseases 
of, 334 

membranes of the, func- 
tions of, 313 

motor area of the, 317 

osteoma of the, 392 

parasitic growths of the, 393 

preserving the, 825 

red softening of the, 349 

relation of the different 
parts of the spinal cord 
to the, 186 

sarcoma of the, 391 

sinuses of the, 816 

sixteen ganglionic deposits 
of the, 292 

softening of the, 849, 362 

syphilis of the, 397 

syphiloma of the, 390 

thrombosis of the, 862 

tracts of the, 805 € 

tumors of the, 381 

weight of the, 825 

Brauch-Romberg symptom, 88 

Brown-Séquard paralysis, 278 

Bulbar mnyelitis, acute, 852 
paralysis, progressive, 262 

Burdach, column of, 185, 186, 
188 


Catssos disease, 202 
Cancer of the brain, 392 
Capeule. internal, 306 
Caput obetipum, 145 
Catalepey. 501 

Cathode. 6 


a 


Cavities in the epinal card, 
Cells, angular, of Lewis, 396 
Deiter's 8 
ganglion, 1 
granule, of Lewis, 296 
nerve, 1 
of the cortex cerebelli, 304 
of the cortex cerebri, 206 
of the spinal cord, 188 
Purkinje, 304 
spider, 8 
spider, of the cartex cere- 
bri, 206 
Centres, cerebral, 817 
spinal cord, 184, 190 
Centrum ovale, physiology of 
the, 321 
Cephalalgia, 121 
Cerebellum, anatomy of the, 
308 
physiology of the, 888 
Cerebro-xpinal meningitia, opt 
demic, 338 
Cerebrum, anatomy of the, 200 
Cervien! nerves, dineanex of the, 
153 
Charcot-Marle typo of progres: 
sive hereditary muscular 
atrophy, 208 
Children, cerebral palaion of, 
365 
Choked dine, 109 
Chorea, 436 
dancing, 441 
electric, 441 
habit, 441 
hereditary, 441 
Huntington's, 441 
insaniens, 437 
maniacal, 447 
of adult Iife, 434 
of the larynx, so-called, 431 
paralytic, 43% 
procurnive, 441 
senile, 1205 
Sydethasn's, 406 
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etiological influence Electricity, sinusoidalcurrents, 
of, 41 4 
Diathesis, contractural, 424 therapeutic uses of, 53, 519 
Diet for brain-workers, 47 1, 58 
Digiti mortui, 85 motor points for, 59 
Diplegia, definition of, 19 spinal, 615 
in childhood, 365, 369 Electrodes, 57 
Diplopia, 113 60 
Divers’ 202 Electromotive force, definition 
Dizziness, 141 of, 54 
Dolichocephalic skull, 26 Eloctro-therapeutics, 513 
Dorsal nerves, diseases of the, Electrotonus, 14 
168 Embolismn of the brain, 362 
Double sensations, 37 Encephalitis, 346 
Scottish, 511 acute exudative, 352 
Drip-sheet, method of applica- acute suppurative, 346 
tion, 520 chronic, 353 
Drivers’ spasm, 474 primary, of Friedmann, 252 
Duchenne-Aran’s disease, 264 Enchondroma of the brain, 
Duchenne, subacute spinal ‘302 
paralysis of, 226 End-brush of @ nerve fibre, 2 
Dora mater, inflammation of End organs of nerves, 12 
the, 335 Endonenrium, 4 
spinal, 180 Enteroptosis, 450 
Dynamometer, 27 Epigastric reflex, 30 
Dysesthesia, definition of, 21 Epilepsy, 408 
Dystrophies, progressive mus- diagnosis, 410 
enlar, 261, 260 etiology, 404 
hydrotherapy in, 510 
ECHORINES!S, 431 Flechsig’s method of treat- 
Echolalia, 431 ment, 528 , 
Eclampsia, 18. See Coneul- hystero-, 426 
sions Jacksonian, 404, 407 
nutans, 151 laryngeal, 144 
Elbow jerk, 33 mental condition in, 408 
Electric irritability, alterations pathology, 409 
in, 60 physical condition in, 408 
Electrical applications, contin- physiology, 410 
uous unipolar, 515 prognosis, 411 
currents in nerves, 13 surgical treatment of, 525 
currents of tension and symptoms, 406 
quantity, 511 treatinent, Alf, 524 
Electricity, definitions of tech- Epineurium, 4 
nical terme, 53, 513 Erb, chronic atrophic paralysis 
methods of application, 58, of, 326 


15 


juvenile form of pseudo- 
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HA&MATOMYELIA, 201 
Hemidrosis, definition of, 22 
Habit chorea, 441 
Habits, etiological influence of, 
41 
Hands, numb, 84 
Headache, 121 
new drugs for, 529 
treatment of, 512 
Hearing, primary centre for, 
820 


Hemianesthesia, hysterical, 419 
Hemianopsia, 112 
definition of, 108 
Hemiatrophy, progressive lin- 
gual, 148 
Hemicrania, 125 
Hemiopia, definition of, 108 
Hemiplegia, 880, 858, 356 
definition of, 19 
in childhood, 865 
Hemorrhage, cerebral, 853 
spinal, 200 
Heredity, etiological influences 
of, 41 
Herpes zoster, 170 
Heterophoria, 118 
spinal, 199 
Hiccough, 155 
Huntington's chorea, 441 
Hydatids of the brain, 393 
Hydrencephalocele, 334 
Hydrocephalus, acute, 840 
chronic, 341 
Hydromyelia, 280 
Hydrorachis externa, 198 
interna, 198 
Hydrotherapy, 49 
special applications of, 510 
use of, in nervous diseases, 
509 


Hygiene, 47 ° 
Hyperacusis, 145 
Hyperemia, cerebral, 44 
of the membranes of the 
brain, 834 


539 
Hypermmia of the peripheral 
nerver, 64 
spinal, 208 


Hyperesthesia, auditory, 145 
definition of, 21 
hysterical, 421 
retinal or ocular, 111 
Hyperalgesia, definition of, 21 
Hypercyalgesia, definition of, 
87 


Hyperidrosis, definition of, 22 
Hyperosmia, 107 
Hyperplasia of nerve trunks, 89 
Hyperthermalgesia, definition 
of, 87 
Hypertrophy of the brain, 879 
pseudo-muscular, 270 
Hypnotism, 497 
Hypoglossal nerve, anatomy 
and physiology of the, 104 
nerve, diseases of the, 147 
Hysteria, 416 
aiyosthenia in, 423 
critical symptoms of, £18 
diagnosis, 428 
etiology, 416 
use of hydrotherapy in, 512 
interparoxysmal symptoms 
of, 419 
major, 418 
minor, 417 
motor symptoms of, 422 
pathology, 428 
permanent stigmata of, 419 
prognosis, 429 
sensory symptoms of, 419 
symptoms, 417 
treatment, 430, 512, 525 
visceral symptoms of, 425 
Hystero-epilepsy, 426 


IgNIPEDITES, 70, 74 
Impotence, 513 

use of electricity in, 525 
Impulsex, rate of travel of, 13 
Inco-ordination, testing for, 38 





Meningo-myelitis, 208 
Meningo-ryelocele, spinal, 198 
Mestnerism, 497 


Mesocephalic skull, 26 
Meynert’s bundle, 306 
Micromyely, 199 


Mind-blindness, 331 

Mogophonia (flute-players’ 
spasm), 474 | 

Monoplegia, hysterical, 422 

Morton's neuralgia, 8 

Morvan’s disease, 79 

Motility, symptoms of disor- 

27 


Motor area of the brain, 817 
points for electrization, dia- 
gram showing the, 59 


Sal 


Movements, choreic, 18 
forced and associated, 19 
Multiple neuritis, 70. See Poly- 


neuritis 
treatment of, 529 
Muscles, centres for movements 
of the, 817 


itary, of the leg type, 268 
sensibility, testing the, 37 
Musicians’ cramp, 474 
Mydriasis, 116 
Myelin sheath, 5 
Myelitis, acute, 210 
acute bulbar, 352 
central, 218 
chronic, 216 
compression, 205, 217 
disseminated, 211, 216 
forms of, 210 
periependymal, 218 
transverse, 210, 216 
Myoclonns multiplex, 482 
Myoidema, 29 
Myosis, 117 
Myospasia, 432 
Myotonia econgenita, 433 
Myrinchit, 431 
Mysophobia in neurasthenia, 
451 


NancoLersy, 500 
Neck pains, 157 
paralysis of the muscles of 
the, 152, 155. 
Necrosis, perforating, of the 
cord, 214 
Nerve roots, spinal,"180, 186 
Nerves, afferent and efferent, 11 
anmitia of. 64 


INDEX. M3 
Neuralgiaofthelambarnerves, Nearoses, “8 
1 different forms of, 16 
Ww of mixed origin affecting 
red, of the feet, $7 the extremities, SS 
selatic, 174 paresthesic, Si 
trigeminal, 128 professional and ocenpa- 
Neurasthenin, 446 ton, 463 
course and duration, 453 sensory, S1 
climacteric, 452 sexual, 457 
degenerative, 451 traumatic, 460, 
diagnosis, 454 New drugs, 829, 530 
etiology, 448 Nictitating spasm, 134 
in adolescence, 451 Nightmare, 44 
in adult life, 452 Nodding spasm, 151 
modified types of, 451 Nodes of Ranvier, 5 
-, 53 Nucleus, caudate, 208 
primary, 451 fastigium, 308 
Prognosis, 455 globosus, 9 
sexual, 451 lenticular, 293 
spinal, 988 red, of the brain, 902 
symptoms, 447 red, physiology of the, 822 
treatment, 455, 511 Numb hands, 84 
Neurilemma, 6 Numbness, waking, 80 
Neuritle degeneration, 79 Nystagmus, 120 
type of syringomyelia, 79 
Neuritis, 68 Occeuratios, muscular atro- 


complicated forma of, 70 
dermatitic intercostal, 170 
migrating, 168 
multiple, 70. See Polyneu- 
ritis 
plantar, 177 
retrobulbar optic, 109 
selatie, 174 
symmetrical spontaneous 
ulnar, 166 
Neuro-fibromata, plexiform, 89 
Neuroglia, 8 
Neurological thernpeutics, 509 
Nenrology, definition of, 16 
Neuromata, 89 
‘on the roots of the cranial 
nerves, 392 
Neurons, 1 
Neuro-retinitis, 108 
Neuroses, acto, 85 


phies from, 276 
(Edema, angio-neurotic, 487 
blue, of hysteria, 426 
elreumseribed, 487 
Ohm, definition of, bt 
Olfactory nerve, anatomy and 
physiology of, 92 
nerve, diseases of the, 107 
Olivary bodies, physiology of 
the, 24 
Ophthalmoplegin, 114 
progressive, 117 
Optic atrophy, 110 
atrophy In locomotor 
ataxia, 285 
nerve, anutomy and physi 
ology of the, M 
nerve, diseases of the, 109 
Organic extracts, 921 
Orthophoria, 118 
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Oscillating spasm, 151 
Osteoma of the brain, 302 


Oxyeephallc skull, 27 


PACHYMENINGIT15 externa, 335 
spinal, 205 
Pain, external applications for, 
530 


Pain palsy, 434 
sense, testing the, 87 
Pains in the feet, 87 
transferred, diagram show- 
ing the location of, 82 
Palmar reflex, 30 
Palsy. See Paralysis 
Papillitis and neuro-retinitis, 
108 


Parwsthesia, 4 
definition of, 21 
trigeminal, 131 
Paracentral lobule, 817 
Paradoxical contraction, 3 
Parageusia, 147 
Paralysis, acoustic, 138 
acute atrophic, 220 
acute curable atrophic, 225 
agitans, 478 
alcoholic, 70 
analgesic, with whitlow, 70 
Brown-Séquard, 278 
cerebral, in children, 365 
chronic atrophic, of Erb, 
226 
compression, 104 
crutch, 165 
definition of, 19 
divers’, 202 
Erb’s, 161 
facial, 134 
from intracranial hemor- 
rhage, 855 
glosso-Inbio-laryngeal, 262 
hereditary ataxic, 256 
hypertonic, 257 
hysterical, 422, 
infantile spinal, 220 





of the iris, 116 

of the lumbar nerves, 170 
of the median nerve, 165 
of the motor nerves of the + 


Paralyzing vertigo, 144 
Paramyoclonos multiplex, 432 
Paramyotonia, congenital, 434 
Paraphaaia, 382 
Paraplegia, ataxic, 40 
definition of, 19 
hereditary ataxic, 255 
in childhood, 305 
senile, 226 
spastic, 257 
spastic cerebral, of child- 
360 


Paresis, definition of, 19 
Paridrosis, definition of, 22 
Parkinson's disease, 473 
Partial rest cure, 520 
Pateliar reflex, 81 








Pneumozastric nerve, anatomy 

and physiology of the, 102 
herve, diseases of the, 147 
Podalgia, 87 
Poisons, etiological influences 
of, 42 
* Policeman's disease, 88 

Poli itis, 352 

Poliomyelitis, xcute anterior, 
220 


ehronic anterior, 224 


types, 74 


Pons varolii, nuclei of the, 302 
yarolil, physiology of the, 
333 


Psychiatry, detinition of, 16 
Psychical epilepsy, 404, 406 
Psyehophore, 518 
Psyehoses, definition of, 16 

sexual, 457 

traumatic, 460 
Ptosis, 114 

morning or waking, 117 
Palvinar, 300 
Pupillary skin reflex, 30 
Parkinje cells, 204 
Patamen, 293 


RACHISCHISIS posterior, 197 

Ranvier, nodes of, 5 

Raynaud's disease, 85 

Reaction time, 14 

Reactions, degenerative, dis- 
eases in whieh they may 
be expected, 62 

degenerative, testing for, 

60 


Reenforcement of the knee 
jerk, 31, 32 
Reflex action, 14, 20 
epileptiform convulsions, 
404 
irritations,  neurrasthenic 
form, 447 











exainination of the, 20 
superticial, 20 
table of spinal-cord levels 
for the superficial, 30 
tendon, instrament for 
testing, 23 
varieties of, 29 
Regeneration of nerves, 63 
Representation, bilateral, 318 
Rest treatment, 517 
diet in, 518 
electricity in, 519 
massage in, 519 
rest in, 518 
Retinal hyperesthesia, 111 
Rheostat, 55 
Roots, spinal nerve, 180, 186 


SAcRAL nerves, diseases of the, 


Sarcoma of the brain, 301 
Seaphocephalic skull, 27 
Seapular reflex, 30 
Schmidt, incisures of, 6 
Schwann, sheath of, 5 
Sciatica, 174 
reat treatment for, 081 
Scleroses, 44 
Selerosix, amyotrophic lateral, 
265, 268 
disseminated, 374 
insular, 374 
multiple, 874 
multiple, aborted types of, 
376 
multiple cerebral, 876 
posterior spinal, 231 
primary lateral, 257 
spinal, combined with soft- 
ening, 256 


Sleop-drankenness, 405 

Sleeping sickness, 502 

Sleeping girls, 501 

Smell, disorders of, 107 
instruments for testing, 145 
primary centre for, 320 

Smiths" spasm, 474 


al 
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Accessory nerve, anat- 
omy and physiology of 
the, 108 

accessory nerve, diseases of 
the, 147, 148 

Suyaeopby; progressive, 

aniemia, 204, 236 

apoplexy, 200 

concussion, 460 

cord, amyotrophic lateral 
sclerosis of the, 265, 268 

cord, anatomy of the, 180 

cord, cavities in the, 280 

cord, combined sclerosis 
with softening of the, 266 

cord, hemorrhagic cavities 
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Suspension, treatment by, 516 
by Sprimon’s apparatus, 
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value of, 517 
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